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Abstract 

This report includes the analysis of the answers of the co-creation groups in the 3 pilot 

regions. The deliverable was initially scheduled to be submitted by M30 (February ’21) but 

due to various setbacks directly connected to COVID-19 restrictions on people gathering 

events, deadline extensions were requested. Three sessions in each pilot region were 

successfully carried out. All methodologies, attendants’ lists and detailed results are 

showcased, followed by the summarized findings and the Annex on which extra material can 

be found. 
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1. Introduction 

OPTIMA‘s Task 1.2 is titled: Provide user participation in the design of the IPM 

system based on a co-creation concept. The success in the design of products and services is 

maximised with the direct involvement of the end-user in a process of co-creation that 

draws on the idea that users act as active stakeholders, directly collaborating in the creation 

of the services they will use.  

Initially, a participatory design session in each pilot area has been organised. Each 

session was compiled by end-users, moderators and facilitators from the local OPTIMA 

Partners. During these sessions, end-users were directly involved by using participatory 

design techniques such as the exploratory design games1. These techniques allow the user to 

engage in hands-on activities directly related to the service design and directly contribute to 

the co-creation of the IPM system. 

Second and third sessions adopted an evaluation methodology, in order to cope 

with the Project’s developments. Online sessions had also to be conducted depending on 

the situation at the time (Table 1). In each session, the questions for the participants were 

provided / revised by the respective Work Package leaders and the results were 

communicated to them afterwards. 

Focus groups members’ selection 

In order to maximize the diversity within focus groups’ attendants, members were selected 

by a varied pool of end-users that included: 

 People with innovative approach 

 People with critical views 

 Different age groups 

 Both female and male members 

 People of different geographical origin 

 Other stakeholders than farmers (e.g. contractors, advisors, innovation brokers, etc.) 

It was pursued for the same attendants to be invited in each session so that they are 

able to keep track and follow the whole designing process, however, that was not entirely 

possible and the Groups’ compositions differed more or less, depending on the country and 

the session. 

Table 1. Localization, dates and attendance of the focus groups meetings. 

Focus groups sessions Place and date No of participants 

1st Series of sessions 
Italy, Turin, Grugliasco  

3rd of February 2020, 
6 

                                                           
1 Eva Brandt, ‘Designing Exploratory Design Games: A Framework for Participation in Participatory 
Design?’, in Proceedings of the 9th Conference on Participatory Design: Expanding Boundaries in 
Design, PDC 2006 (New York, New York, USA: Association for Computing Machinery, Inc, 2006), I, 57–
66 <https://doi.org/10.1145/1147261.1147271>. 
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Spain, Zaragoza, Épila 

11th of February, 2020 
7 

France, Online 

15th of April, 2020 
5 

2nd Series of sessions 

Italy, Nizza Monferrato & Online 

 28th of July, 2020 
8 

Spain, Online 

24th of July, 2020 
7 

France, Online 

27th of August, 2020 
5 

3rd Series of sessions 

Italy, Canelli, Asti 

7th of July, 2021 
7 

Spain, Épila, Zaragoza 

10th of June, 2021 
9 

France, Cestas, Gironde 

9th of November, 2021 
10 

 

2. First Session 

2.1 Methodology 

The methodology that was followed in the first session was designed according to 

the needs of the corresponding early development stage. Members of each focus group 

were introduced to our Project, understanding its specific objectives and overall aim before 

proceeding to the participatory design session. The whole session had to be relatively short 

and intense, in order to keep the members’ interest and participation high. The detailed 

methodology followed by the Partners that hosted the sessions can be found below. The 

cards used in part of the session are attached in the Annex. 

 

Sessions’ timeline 

The session has to last in total approximately 2h, so that the focus group members remain 

active throughout the process. In particular, the timeline proposed is: 

 OPTIMA Project introduction, work done and work to be done, reasons why we are 

here (10’) 

 Participants’ short self-introduction (5’) 

 Explanation of the procedure to be followed (5’) 

 Building of the “game” (card deployment & whiteboard preparation) (5’) 
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 Games  (80’)  

o Cards Game: each player 5’ (35’) 

o Break (10’) 

o Exchange Game: each player 5’  (35’)  

 Critical Views (15’) 

 End of session 

 

Participants’ self-introduction 

Getting started, a brief introduction of everyone is necessary in order to allow members to 

get to know each other and feel comfortable to communicate and exchange ideas more 

easily. 

 

Explanation of the procedure to be followed 

The moderator has to briefly explain to the group the stages of the procedure and set clear 

definitions of needs, background and targets in order for everyone to understand the 

challenges to be dealt with. It is recommended that the exact content of the phases should 

not be revealed, in order to hold the participants’ interest. 

 

Preparing the “Card” Game and explaining it to the group 

At that moment, the moderator starts to explain to the participants how the game is played, 

while the facilitator is preparing the relative material. 

Game purpose, details and instructions: 

This game belongs to the "exchange perspective" design games category and its purpose is 

to encourage the participants to discuss about the practices they use, the problems they 

face and their aspects on novel technology approaches. 

The whole concept of the game is based on default questions which are indicated at the 

bottom area of several custom made cards. Every card consists of an image/sketch that 

represents a certain situation and below that image there is a critical question to be 

discussed and/or answered. The cards will be designed by iBO-CERTH according to the 

specific needs of the crop type in each pilot area (see attached card explanation). 

According to the requirements, the setup is based on five decks (upside down) consisted of 

five cards each. Each deck represents a focus category of the IPM system: 

(1) Prediction  (2) Detection  (3) Selection  (4) Application  (5) Assessment 

The category represented by each deck is visible even when the cards are upside down, so 

that the players do not get confused. Every participant picks a (uniquely coloured) stack of 

post-it notes to write down their ideas when others talk. 
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Playing the “Card” Game 

The first player chooses the category he wants to play with and the facilitator spreads out on 

the table the selected deck’s cards. Then the player has five minutes to answer and discuss 

(along with the moderator’s encouragement) each card of the deck. 

At the same time the facilitator is taking notes of what is being said. He has already written 

the five questions of the category down on the white board and tries to depict with some 

words or schemes the outcome of the user’s aspect. 

During that time, the rest of the 6 participants are taking notes in the form of keywords at 

their post-its in order to express their experience with the subject of the conversation. These 

notes are being kept for the next game. 

The game continues in this way, until five of the participants have played with the five 

categories. The last two are able to choose one of the previous categories that have already 

been discussed (the moderator will suggest the most crucial based on the discussion before). 

The duration of this game must be 35 minutes. 

 

Preparing the “POST FantasIT” Game and explaining it to the group  

The moderator explains how the 2nd game will proceed and at the same time the facilitator 

with the auxiliary staff are preparing the white board (or separate white cartons placed on 

the wall for each focus category of the IPM). 

Game purpose, details and instructions: 

This game combines the “exchange perspective” design games with the so-called “future 

world” technique. Its first goal is to convert the abstract approach of the players’ innovative 

ideas, into more realistic ones. The second goal is to spark dialogue between the group 

members and the moderator. At first, the facilitator is the one who divides the white board 

into five separate areas (or shows the five cartons on the wall), according to the previous 

categorization.  

 

Playing the “POST FantasIT” Game  

Each member has 5 minutes to stand up and start sticking his post-it notes in each category 

of the white board. During this short time, he expresses his ideas and experiences to the 

moderator and the rest of the members. The player is free to talk about modifications in the 

existing model of the IPM system or express his satisfaction about specific 

technologies/techniques of the OPTIMA’s concept. 

Simultaneously, the facilitator fills in auxiliary notes on the white board (or the cartons), if 

it’s deemed necessary, in order to better organize the ideas submitted. 

Until each one of the players stands up and communicates his vision about the IPM system, 

no other participant is allowed to intervene in the procedure. Hopefully the outcome is 

going to be a white-board (or cartons) full with post-its and notes. 
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Critical views 

This is the last stage of the whole procedure and the moderator encourages free 

conversation between the participants. Questions, suggestions and even well-intentioned 

disagreements are welcome to be discussed. During this time the facilitator carefully picks 

and notes the most significant ideas down. It is the most appropriate phase to draw 

conclusions from everyone’s contribution and end up to a co-created outcome. 

 

End of session 

All game phases have been completed and as a last step the moderator can throw the seed 

for the upcoming meeting‘s content, in order to stimulate the participants’ expectation. 

 

Notes to be taken into account by the organisers: 

 Instant mobile pictures of the procedure should be taken by the facilitator or 

auxiliary personnel 

 Recording of the procedure (video or audio) would be recommended, always with 

the consent of the focus group members 

 When taking notes, focus on new ideas that could be implemented in the OPTIMA 

IPM system and not in general discussion 

 In the POST FantasIT game, if white board is used, a picture of the final outcome has 

to be taken (for archiving reasons), while in the case of cartons the cartons with the 

post-it notes and the remarks from the facilitator will be kept. 

In the next sections the member composition and the results of each focus group 

are presented. 
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2.2 Member Composition 

 Italy 
(UNITO, TdV) 

Spain 
(UPC) 

France 
(INRAE(IRSTEA), INVENIO) 

Facilitators 

 Paolo Marucco 

 Marco Grella 

 Paolo Balsari 

 Enric Armengol 

 Bernat Salas 

 Jean-Paul Douzals 

 Sarah Bellalou 

 Aude Lamare 

Rapporteurs 
 Eric Mozzanini 

 Fabrizio Gioelli 

 Paula Ortega  Stephan Plas 

Presenters 

 Daniele Eberle 

 Massimo Pugliese 

 Monica Mezzalama 

  

Participants 

 Nicoletta Candelo 
(Vine grower in the pilot area) 

 Giuseppe Triberti 
(Vine grower, owner of the vineyards where 
field tests of OPTIMA will be carried out) 

 Mauro Caldini 
(Adviser operating in the pilot area) 

 Maurizio Soave 
(Vine grower in the pilot area, president of 
Cantina di Nizza) 

 Valter Roggero 
(Vine grower in the pilot area) 

 Alberto Grasso 
(Director of Fontanafredda vine farm, out of 
the pilot area) 

 Adiego Rodriguez, Jesus 
(Fruit grower of the pilot zone) 

 Bernadaus Romanos, Javier 
(Fruit grower of the pilot zone) 

 Delgado Polo, Pilar 
(Advisor operating in the pilot area) 

 Encontra Trujillo, Tamara 
(Advisor operating in the pilot area) 

 Garcia Gonzalez, Jose Antonio 
(Fruit grower of the pilot zone, lead of the 
fruit growers association) 

 Sanchez Arcega, Jesus Ignacio 
(Fruit grower of the pilot zone) 

 Sanchez Arcega, Jose Angel 
(Fruit grower of the pilot zone) 

 Larrere, Eddie 
(Carrot grower in the pilot area) 

 Larrere, Philippe 
(Carrot grower in the pilot area) 

 Letierce, Christian 
(Carrot grower in the pilot area) 

 Mr Sesauron 
(Carrot grower in the pilot area) 

 Mr Libazin 
(Carrot grower in the pilot area) 
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2.3 Session 1 Results 

Questions Results in Italy  Results in Spain  Results in France 

IPM aspect: PREDICTION 
(1) How often do you ask 
advisors for suggestions 
regarding your crop’s 
applications? 
(2) Do they utilize empirical or 
scientific methods? 
(3) Would you appreciate a 
second source of consultation? 

(2) The use of scientific methods is 
widely common and (3) it would be 
helpful a second source of 
consultation. 
(1) Usually suggestions from advisors 
regarding crop’s applications aren’t 
asked at all, or are being asked only 
once per year, typically at the 
beginning of the season, in order to 
plan the crop protection strategy to 
follow during the season. 

 (1) It is almost unanimous to consult the 
advisors before doing spray application. 
(2) The advisors take their decisions 
based on the FieldClimate app, which is 
based on a scientific method to predict 
diseases.  
(3) The entire group agrees that a second 
source could be really helpful, especially 
if it is easy/handy and understandable by 
farmers. 

 (1) The answers are distributed but the 
majority of participants are in favour of 
several times per month. In detail: 

 2/6 several times per week 

 3/6 several times per month 

 1/6 several times per year 
(2) Answers are distributed, however, 
there is a doubt on the differences 
between the two approaches. 
(3) Participants unanimously agreed on 
the utility of a second source of 
consultation. 

Is it a common problem for you 
to fail predicting favourable 
weather conditions for 
pathogen infections and not 
protecting your crop in time? 

Up to now, that isn’t a common 
problem, but it could be in the future 
because of climate change. It could be 
useful having some tool in the future, 
to help farmers. 

 It is not a problem, participants base their 
decisions on the experience, but it is 
considered that maybe they use PPPs 
more times than needed, for precaution. 
A useful and practical tool will help them 
to be more precise in their decisions, 
while allowing them to reduce the 
amount of PPPs. 

 The audience is split into two. Possible 
reasons for failing are attributed to: a) the 
reliability of the predictions and b) an 
organizational impossibility to realize 
preventive applications in due time. 
 

Would a trustful App that would 
notify the farmer every time he 
should proceed to preventive 
spraying come in handy? 

Yes, that will be surely helpful. The 
important thing is that the App or tool 
must work perfectly every time. 

 Yes, but it must be demonstrated its 
reliability and functionality in the field. 
The most important problem with the 
predictive models is that shall be useful 
considering local circumstances. For this 
reason, reason they want to ensure the 
usefulness in the zone. 

 Almost all participants agreed on the 
utility of such an App as they don’t have a 
similar, yet. 
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If you were able to contribute 
to the system with pictures and 
comments from your crop, 
helping other farmers protect 
theirs, would you do it? 

No problem about this proposition. 
The contribution must be easy, fast 
and costless. 

 Definitely yes, but in an easy way. It is 
considered, that will be really helpful and 
a source of motivation that this 
information makes the application more 
adapted specific parcels and conditions. 

 All answers converged to an agreement 
and all participants would contribute to 
the system in order to assist other 
farmers. 

What information would you 
like to see at the App? (e.g. 
weather conditions) 

Weekly weather conditions, alerts 
referred to when preventive PPPs 
applications have to be made. 
 

 Given the area, wind speed is a very 
relevant parameter for the spray 
application. The group considers that 
being able to have a history, that is, to 
consult previous data, would help a lot in 
the decision process. It also could be 
updated with actual data in order to 
improve the predictions. 
 

 Most of the group would like a DSS that 
will help them know the risk of a fungal or 
insect contamination based on weather 
conditions or biological cycle of 
pathogens; and then to know what to do: 

 Preventive treatment? 

 With which product? 

 With which sprayer settings? 
They wonder about the spatial resolution 
of such system. Preferably, at least similar 
information to this delivered by DACOM 
(which is already used) is expected. 

IPM aspect: DETECTION 
How often and in which way do 
farmers scout and detect 
diseases on their crops? 

Daily (in small/medium size vineyard) 
and every 3-4 days (large size 
vineyard). The scout operation and the 
detections disease is conducted by the 
owner himself mostly or a by a trusted 
person, who well knows symptoms of 
vine diseases. 

 Daily visual monitoring sometimes helped 
by a magnifying glass to observe the 
incipient symptoms. They all do the 
detection of the disease by themselves 
based on their experience, past years and 
most sensitive zones in their field. 

 During the sensitive period, a large 
majority of participants indicated scouting 
for diseases several times a week. The 
minority indicated only several times a 
month. The usual threshold to involve a 
spray application are X infected 
leaves/m²/field. 

 5/6 several times per week 

 1/6 several times per month 

Do you utilize preventive 
control methods for your crops? 
(e.g. preventive spraying) 

Prevention control methods are widely 
used referring to key diseases in 
vineyards. Preventive spraying is often 
the only strategy adopted, curative 
treatments are made just in case of 
emergency. These latter also are 

 Prevention controls are always 
preferable. In the apple scab is crucial to 
act before the disease has an affectation 
in the crop, otherwise the harvest losses 
could be really high. Curative treatments 
are only applied in an emergency case, 

 All participants voted for “Yes”. 
Preventive control is highly developed in 
the carrot crop industry. 
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considered more risky, as if they do 
not control the disease then the 
damage to the crop can be relevant. 

when the preventives treatments have 
not been successful. 

Would you trust real-time 
disease detection systems on 
your spraying machinery? 

It depends on: how does it work, how 
much does it cost and on how much 
you can trust it. 
Sure is that farmers in the focus group 
are open minded and would accept to 
try that kind of tools in order to test 
their efficiency. 

 Farmers will trust only if the system has 
been strongly demonstrated the efficacy 
in the field conditions of the area. If it 
was the case, they consider it will be a 
really helpful tool, everything that 
improves the detection of the disease will 
improve the prevention of damages. 

 Only 1 participant voted “No”, globally 
the participants are mostly positive. 
However, some reluctance appears 
regarding electronic systems’ failures. 
 

If you were able to, would you 
spray only onto where the 
disease is found instead of the 
surrounding area/plants as 
well? (+/- inputs, risk of disease 
spreading) 

Farmers would like to spray only onto 
where the disease is found, but they 
also underlined that, if the disease is 
found in their vineyard, they prefer to 
spray the whole zone in order to be 
surer about disease control. In 
addition, they would spray the whole 
area because they would spray other 
PPPs simultaneously (e.g. two-three 
different fungicides and one 
insecticide, etc.). 

 If the disease is detected it could be late 
for the apple scab, because farmers do 
preventive treatments. Now, if the 
effectiveness of the system is proven, 
they are open-minded to use it. Other 
problem that has been considered by the 
group is that they use to do mixes of the 
products to reduce the treatments costs 
for different pests or diseases, so 
spraying for zones could penalize other 
treatments. 

 The participants mostly agreed, unless 
there is still a risk to miss undetected-
infected areas with a risk of disease 
spreading. 
Only 2 out of 6 participants disagreed. 

Would you be willing to invest 
in an early disease detection 
system, having in mind all the 
benefits of successful early 
disease detection? 

Yes, farmers are willing to invest in an 
early DDS but keeping attention on 
costs and depending also on the year 
money income. 

 Yes, if it is demonstrated that will work 
efficiently in their zone, and provided 
that it is profitable for the farm holding. 

 Almost all participants agreed that they 
would invest.  
This kind of system is warmly welcome in 
order to (a) improve the efficacy and (b) 
minimize PPP dosage and residues. 
Probably this is also beneficial to the 
success of bio-PPPs. 

IPM aspect: SELECTION 
How do you determine the 
quantity of PPPs to be sprayed? 

According to the indications of the PPP 
labels. 

 Based on the PPP label, in combination 
with their experience and the vegetation 
density if the label marks a range. The 
group underlined that they have much 

 Based on the PPP label recommendations, 
in combination with the vegetation stage, 
density and the intensity of pest pressure. 
It also depends on if it’s a curative or a 



OPTIMA                 Del. 1.2 

          Page 13 of 72 
 

administrative problems with the dosage; 
they consider that the maximum dose is 
motivated by administrative factors and 
not agronomic ones. 

preventive spraying. 

Would you like to determine 
the dosage based on canopy 
size instead of hectares? 

Yes, but keeping attention on 
maximum allowed doses (not use 
more than the max. quantity indicated 
by the manufacturer). 

 Yes, most of them do it by their own 
experience, but if they have an accurate 
method or an intelligent system that 
calculate itself, it would be very useful. 

 
(not applicable in the 
French/carrot case) 

How could we use lesser 
quantities of active ingredients 
but fight the diseases efficiently 
nevertheless? 

The only thing expressed is to improve 
the adjuvants market and test new 
products. 

 With a good prediction and detection of 
the infection because most of the cases 
they spray out of fear, not because 
they're really sure it's necessary, so surely 
many treatments could be omitted. 
Farmers also pointed that it will be useful 
to adjust the tolerance level of the 
disease, in order to know which level they 
can accept to have rentable benefits, 
reducing the number of treatments. 

 With optimal spaying carried out at the 
right moment (thanks to the prediction 
model that takes into account the 
characteristics of the crop), in a proper 
way and with a mixture of active 
ingredients more respectful of the 
environment. Consider also the beneficial 
effect of the addition of less efficient bio-
PPPs. 

What’s your experience with 
bio-PPPs? 

Farmers don’t fully trust bio-PPPs as 
substitute of conventional PPPs. They 
agreed with the future need of bio-
PPPs as substitute for copper based 
PPPs but with improved adjuvants 
availability and combined with the use 
with conventional PPPs. Relying only 
on bio-PPPs is considered not possible. 

 They trust in the ones that they have 
proved, but are a bit reticent to use new 
products. Farmers want to know the 
efficacy, the safety period, the effect in 
the auxiliary fauna and the time of 
effectiveness of each product, being bio 
or chemical PPP. 

 Half the number of the participants has a 
partial knowledge about bio-PPPs and half 
has a good knowledge about them. 

We are working onto a mix of 
PPPs to decrease the reliance 
on chemical substances for pest 
control. Would these novel, 
combined PPPs interest you? 

This argument excites curiosity in 
farmers, they would like to better 
understand how they work and if they 
would be really able to be effective in 
field applications. 

 Yes, if provided that it is proven to be 
effective. They are really interested into 
reducing the residues and the 
environmental contamination; the more 
innocuous is the PPPs ,the better. 

 All participants were really interested into 
the produced from the Project PPPs. 

IPM aspect: APPLICATION 
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Have you ever experienced 
this? (spray drift) 

Farmers confirmed that they have seen 
many times the spray drift effect. It is 
usual for many farmers to generate a 
big cloud of droplets as this is 
perceived as a proof of well done spray 
application. 

 Yes, they have experimented drift losses. 
Épila is a very windy zone, so drift is a 
commune consequence of the spraying 
treatments. Much of the farmers use low 
drift nozzles trying to avoid it. 

 Half of the participants has experienced 
spray drift at least once. 
Participants have, nevertheless, spray 
drift in mind even though the carrot 
production area has limited sensitive 
zones with only a few numbers of rivers 
or ditches. Since this production area is 
quite extensive, impacts on residential 
areas are rather limited. 

How do you choose the 
optimum settings for each 
spraying application? 

According to canopy density, disease 
pressure, weather conditions and the 
training system. 
It was mixed the concept of “optimum 
settings” and “dose settings”. 

 According to their experience and 
traditional way of working. Some of them 
take in consideration the vegetation 
stage, but just in an intuitive way, 
without any calculation. 

 1/3 of the participants said they don’t 
choose the optimum settings for the 
applications and; 
2/3 of the participants answered that 
either they consider the crop stage and 
type of nozzles or the sprayer adapts the 
settings automatically. 
All growers in the area use DPAE (Data 
Plane Auxiliary Engine) sprayers already. 

Does a farmer have enough 
time to adjust the spraying 
settings in real-time? Would 
you be interested in your 
machinery to auto-adjust its 
settings? 

Farmers agreed on the willingness of 
having tools/machinery to auto-adjust 
settings especially referred to nozzle 
pressure and droplet size, but it 
depends on vineyard dimensions. 
There is always the need to apply PPP 
quickly as the time window is strict, so 
the manual sprayer adjustment in real 
time is often neglected. 

 Farmers consider that the air flow 
adjustment is the most difficult 
parameter to calculate correctly. Other 
way, if the smart sprayer was able to 
calculate the optimum volume rate and 
the pressure based on the vegetation on 
its own, it will be really helpful for them. 

 The majority of the participants (2/3) 
consider that it is difficult to adjust in real 
time the spraying system and so they are 
interested in an auto-adjustment of the 
machinery. 

Which parameters would you 
consider to automate the 
spraying settings adjustment 
process? 

According to volume rate depending 
on canopy density and disease 
pressure. 

 They usually do not spend time in the 
calibration, because when they have to 
spray, have to do it with not too much 
planning time. For that reason, farmers 
are really interested in automating the 
spraying settings process. 

 They all would consider one or several 
parameters among:  the weather (wind, 
relative humidity), the situation of their 
crop (what pest, where to spray) and 
spray configurations (flow rate, Pressure 
level, forward speed). 
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Picture yourself in an 
automated, “smart” sprayer. 
What features would you deem 
necessary to be implemented? 

Implement with a variable rate system, 
auto leveling system, a recovery 
system sized for the hilly vineyards. 

 An automatic adjustment of the spraying 
parameters would be useful for checking 
them and modifying them if necessary. 
Farmers consider as useful the ability of 
the sprayer to fill in the “field notebook” 
(which is an administrative document 
they have to present with the used PPPs 
and doses). It would be also interesting if 
the traceability of treatments was 
visualized in a mobile app. 

 Participants would like to control the 
opening of the nozzle (all together or one 
nozzle at a time) along with detection of 
the infected areas and a dose modulation; 
however, only if they have a good control 
of it (reliability of the system). 

IPM aspect: ASSESSMENT 
How important is for you to 
provide residue-low or residue-
free products on the market? 

It’s a very important thing especially 
dealing with organic vineyard. In 
addition, a safer and residue-free 
vineyard product is important also 
because the vineyard itself is often 
used for organizing public events (e.g. 
dinner, visits, etc.). 

 It is increasing the interest in this type of 
products. Current legislation is 
increasingly geared towards products 
with lower residues levels. Also, the 
consumers push the market to produce 
more organic or zero waste products. 

 It’s something very important (vital) for 
everyone in the group of participants. 

Which are -according to your 
experience-  the environmental 
protection goals that should be 
achieved? 

That isn’t a clear argument because of 
changing targets. It is sure only that it 
is important to improve as much as 
possible environmental protection 
(regarding also vineyard earnings). 

 There are legal restrictions like buffer 
zones, but they did not accomplish with 
them because the field size not permit it. 
But they agree that any improvement 
they can afford, like drift reduction 
settings, will be helpful. 

 All participants are concerned about the 
environment and seek to avoid its 
contamination (air, ground, water and 
habitable zones). 
Residues are also cited. 

How important is it for you the 
economic aspect of the system? 
(e.g. less expenses for spraying 
inputs) 

It is as important as efficiency.  It is important, so, as lower will be the 
amount of PPPs and the number of 
spraying, that higher will be the benefits. 

 The economic aspect is something very 
important for almost the entire group. 
Only one person declared that “it’s not a 
priority”, in comparison to the 
environmental aspect. 

Which is the most important 
test the system must “pass” in 
order to earn farmers’ trust? 

Just one: the vineyard disease 
protection. 

 Demonstration of the efficacy/efficiency 
of the system in field conditions and a 
calculation of the costs. 

 The most important thing is the reliability 
of the system and its capacity to be 
connected to other, existing modules of 
the sprayer. 
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Would you pick an innovative, 
promising but not yet well-
tested technology over a 
conventional, but well-tried 
one? 

Farmers agreed with this proposition, 
but taking into account time and 
money saving. They recognize that 
tests and researches are fundamental 
for farm future. 

 Only one out of 7 farmers was ready to 
pick an innovative technology before 
being tested. 

 Except for one participant, they all chose 
the innovative technology. 

General Discussion 
Which part of the developing 
system is more appealing to 
you, the bio-PPPs, the “smart” 
sprayers or the DSS App and 
why? 

End-users agreed that all these 
arguments must be connected and 
improved. The future need of effective 
bio-PPPs was underlined as well as the 
need for smart machinery. 
Regarding to DSS, farmers are 
generally sceptical because they prefer 
to have direct visual control on their 
vineyard and, up to now, they don’t 
trust very much such tools; they need 
and would like to test them in the 
future, but they aren’t favourable to 
risk to decrease their annual income. 

 The focus group agree that the Evaluation 
part must be the most important to 
ensure the will use any part of the 
system. The technicians remarked that 
they have high interest in the prediction 
methods adapted to their zone. 
End-users are really interested in the Bio-
PPPs because they thing that the 
legislation will go on this way, so as soon 
they are sure to use that kind of products 
will be better for them to familiarize their 
use, and also linked to the Smart-sprayer. 

 At this stage, there is no clear priority 
since they did not experience any of these 
proposals, but participants are equally 
interested in all the aspects of the system. 

Additional Comments 
 During the co-creation discussion, it 

was expressed the need of machinery 
featured with tunnel and recovery 
system designed for vineyards grown 
in hilly areas. 

 

-  - 

 It was once more underlined that use 
of novel PPP and bio-PPP with smart 
sprayers would be welcomed for 
application against golden flavescence 
and Escà disease which are actually 
major threats for vine cultivation in the 
pilot area. 

 

-  - 



OPTIMA              Del. 1.2 

   Page 17 of 72 
 

3. Second Session 

3.1 Methodology 

The second session was carried out about 6 months after the first and due to the 

Covid-19 situation it was organized in such a way in order to be held online. The 

methodology that was followed emphasized on the evaluation of each IPM aspect by the 

participants. Prior to this a summary of the 1st session’s proposals, per region, was 

presented. An introduction to OPTIMA was not deemed necessary as most of the 

participants were already familiar with it. As the first, the session had to be short and 

comprehensive in order to keep the interest/participation of the attendants high. The 

detailed methodology was the following: 

 

Timeline 

 Greetings, participants’ short self-introduction (for reminder and/or new members) 

(5’) 

 Explanation of the procedure to be followed (5’) 

 Last sessions’ proposals and implementations (10’) 

 Evaluation stage: presentation of each aspect, 5’ presentation, 10’ evaluation (75’ – 

100’) 

o Prediction (15’) 

o Detection (15’) 

o Selection (15’) 

o (small break if needed) 

o Application (20’) 

o Assessment (15’) 

 End of session (Total Duration: approx. 2 hrs) 

 

Greetings, participants’ short self-introduction (5min) 

Getting started, even if the focus group will be, most-likely, consisted of the same 

participants, a very brief introduction of everyone is necessary in order to allow members to 

remember each other and/or get to know any new member. 

 

Explanation of the procedure to be followed (5min) 

The moderator has to briefly explain to the group the few stages of the procedure. 
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First sessions’ proposals and implementations (10min) 

At first a short summary of last session’s proposals (regional) should be outlined. Which of 

their recommendations are already or are going to be implemented in the IPM system? (see 

annex for recommended points of first session –also implemented in the presentations, 

moderator can choose which points to highlight). 

 

Presentation of each component and evaluation (75-100min) 

1. Prediction: Presentation (5’) + Evaluation (10’) 

We propose to briefly demonstrate the DSS and then urge the participants to try it through 

the link provided in the presentation and share their comments. 

2. Detection: Presentation (5’) + Evaluation (10’) 

3. Selection: Presentation (5’) + Evaluation (10’)  

Small break – if needed 

4. Application: Presentation (10’) + Evaluation (10’) 

5. Assessment: Presentation (5’) + Evaluation (10’) 

6. Additional question: According to your today’s experience, if you were to share your 

current knowledge on OPTIMA IPM System with a fellow farmer, how would you 

describe it? Which component would you highlight? Other general comments. 

For each IPM component, initially, a short presentation (5’) will be made. Then, participants 

will have a few minutes (10’) to evaluate the previously presented component.  

 

End of session 

Τhe moderator can shortly describe the future steps in the OPTIMA IPM System 

development, including the trial tests and the last Focus group session. 

As a last step, the participants should be reminded to use the Focus Group section of the 

OPTIMA User Group Community for further discussion in the different topics that exist for 

each of the 3 pilot countries (ITALIA, ESPAÑA, FRANCE) and that the discussion will be made 

in each country’s language. 

 

Additional Comments 

 Every presentation should be translated in the local language. 

 Presentation can be modified to match the needs of each host but the main 

questions shall remain as they are. 

 For the Selection aspect (namely for the part with the bio-PPPs) we strongly believe 

that the presence of a plant pathologist is necessary in order to lead the 

conversation and answer any questions regarding the PPPs. 
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 We propose for the whole procedure to be carried out via Skype. The moderator can 

continuously share his screen with the relevant presentation and in the questions 

sections; he/she can ask the participants one by one. 

 If some of the focus groups participants are different than the first time (not 

recommended), they have to be selected according to the proposed 1st session 

methodology (farmers, field technicians, field managers). Different genders have to 

be represented and a participant from a different area than those that the field trials 

will be conducted should be present. 

 Each focus group has to be held by at least two persons, a facilitator and a 

rapporteur. 

 We propose for the whole procedure to be carried out with open webcams.  

 A few screenshots of the procedure should be taken. 

 In the participants’ invitation email, a short guide for registering in the User Group 

Community can be attached after being translated in the local language. It can be 

accompanied by a text, e.g. please register because it may be needed in the 

procedure. Then, during the explanation of the procedure to be followed, the 

moderator can ask who did not manage to register after the invitation and shortly 

guide them to do so. 

 As in the previous session, we propose for the whole procedure to be recorded 

(Skype supports this function), always with the consent of the focus group members. 

In this way, the rapporteur can go through the recording to debrief and retrieve any 

missing information. The notes of the rapporteur should be such, so that the 

debriefing of the recording material can be matched. For this purpose, when asking 

the participants a question, using their names is recommended. 

 The evaluation procedure can be carried out with the help of the evaluation sheet 

on which the rapporteur can summarize the replies of the participants for each 

question. The evaluation sheet is consisted of 6 chapters, one for the 5 IPM 

components + 1 additional for an extra question and general comments. The 

summarizing of the replies can be performed either live during the call by auxiliary 

personnel or afterwards using the call recording. 

 All 3 focus groups of the 2nd session have to been conducted till the end of August, 

2020. 

In the next sections the member composition and the results of each focus group 

are presented. 



OPTIMA                 Del. 1.2 

          Page 20 of 72 
 

3.2 Member Composition 

 Italy 
(UNITO, TdV) 

Spain 
(UPC) 

France 
(INRAE(IRSTEA), INVENIO) 

Facilitators 

 Marco Grella 

 Eric Mozzanini 

 Fabrizio Gioelli 

 Massimo Pugliese 

 Monica Mezzalama 

 Enric Armengol 

 Bernat Salas 

 Paula Ortega 

 Jean-Paul Douzals 

 Stephan Plas 

 Romain Warneys 

Participants 

 Nicoletta Candelo [In presence] 
(Vine grower in the pilot area) 

 Mauro Caldini [In presence] 
(Advisor operating in the pilot area) 

 Maurizio Soave [In presence] 
(Vine grower in the pilot area, president of 
Cantina di Nizza) 

 Marco Tonni [Online] 
(Field technician of Franciacorta wine region 
(Brescia)) 

 Ivano Morando [In presence] 
(Vine grower in the pilot area) 

 Mauro Olivieri [In presence] 
(Vine grower in the pilot area) 

 Daniele Eberle [In presence] 
(Field technician) 

 Dino Grea 
(Vine grower in the pilot area) 

 Adiego Rodriguez, Jesus 
(Fruit grower of the pilot zone) 

 Bernadaus Romanos, Javier 
(Fruit grower of the pilot zone) 

 Delgado Polo, Pilar 
(Advisor operating in the pilot area) 

 Encontra Trujillo, Tamara 
(Advisor operating in the pilot area) 

 Garcia Gonzalez, Jose Antonio 
(Fruit grower of the pilot zone, lead of the 
fruit growers association) 

 Sanchez Arcega, Jesus Ignacio 
(Fruit grower of the pilot zone) 

 Berdejo, Luis  
(Fruit grower of the pilot zone) 

 Letierce, Clément 
(Carrot grower, Pot au Pin) 
(~720 ha of carrots cultivated in 2020) 

 Segaut, Sebastien 
(Carrot grower, Legum’land) 
(~850 ha of carrots cultivated in 2020) 

 Villenave, Benoit 
(Carrow grower, SAGA Vegetal) 
(~420 ha of carrots cultivated in 2020) 
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3.3 Session 2 Results 

Questions Results in Italy  Results in Spain  Results in France 

IPM aspect: PREDICTION 
Do you find the time-
series module useful and 
easy to understand? 

 Yes. (7x) 

 No. (1x) 
Participants commented that it is useful and 
that it reminds them of the weather forecast. 
The participant who voted “No” commented 
that it looks like a useful tool; however, a 
legend is missing. 
 

  Yes. (7x) 

 No. (0x) 
All participants responded positively, 
however farmers pointed out that it is 
difficult for them to rely on an 
algorithm that can interpret this data 
to determine the level of risk. 
 

  Yes. (3x) 

 No. (0x) 
2 participants are daily using DACOM 
IPM interface on a computer and 
Smartphone. Their feeling is that the 
presented  time-series module is easy 
to understand  
1 participant is not using DACOM IPM 
interface and also showed great 
interest on the DSS. 
Several comments are made on the 
time series module as it reflects the 
evolution of instant risk, but does not 
take into account the cumulation of 
risky periods. For example, it is known 
that Alternaria requires at least 8h of 
risky conditions to involve potential 
damages. Under these conditions, it is 
not easy to interpret the time series. 

Do you find the infection 
switch module useful and 
easy to understand? 

 Yes. (8x) 

 No. (0x) 
  Yes. (7x) 

 No. (0x) 
Every participant answered 
affirmatively. Friendly design and 
content. 

 Participants understood that the 
project concerns 3 different crops but 
most of them are mainly concerned on 
only one crop out of the 3. 

Do you believe that the  Yes. (8x)   Yes. (5x)   Yes. (3x) 
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categorization of the 
infection probability is 
sufficient? 

 No. (0x)  No. (2x) 
Participants commented that between 
high and maximum high it is difficult to 
interpret to plan the treatments. 
Both technicians and farmers are likely 
to opt for a conservative strategy when 
the probable infection threshold is 
high. 

 No. (0x) 
The definition of threshold(s) for the 
application would be also useful (see 
also the general comments on the DSS). 

Do you believe that the 
infection probability 
projection on the 
calendar is useful? 

 Yes. (7x) 

 No. (1x) 
The participant who voted “No” commented 
that it would be useful to clarify on which basis 
this tool works. This is a key point in order to 
allow a user to better understand the results. 

  Yes. (6x) 

 No. (1x) 
Participants commented that it is 
useful, but it would need to be 
completed with the history of what has 
happened in the previous two days, 
with the purpose of adapting the 
treatment and products to the risk 
generated. 
Facilitators agreed with the farmers 
that more complete information is 
needed for this data to become useful. 

 Same comments as the first question 
on the PREDICTION section. The 
calendar itself provides interesting 
indication of instant risk but cumulative 
information would probably be more 
representative. 
Facilitators agreed with the growers, 
temporary hot spots are only partial 
information. The current DSS 
corresponds to a first level of 
information. 

How satisfied are you 
with the overall map 
projection / user 
experience? 

0%: 0 // 10%: 1 // 20%: 0 // 40%: 0 // 60%: 3 // 
80%: 3 // 100%: 1 

 0%: 0 // 10%: 0 // 20%: 0 // 40%: 2 // 
60%: 1 // 80%: 4 // 100%: 0 
Facilitators commented that it would 
be interesting if each plot could be 
selected individually and thus limit the 
area of search and calculation. 

 Globally satisfied with the map. 
It is possible to visualize field plots on 
the map, but it is not possible to select 
them in order to limit the calculation 
time or refreshing time. 

General thoughts on the 
DSS 

 60% - Use clearer colours. Up to now some 
colours could be confused. 

 80% - Interesting tool but obviously 
improvements are needed. 

  It will be interesting to have historic 
data to be able to make accurate 
predictions. 

 Predictions shall be possible at the 

  Management shall be possible at the 
geographic scale of the field size 
(and individual fields may be 
identified). For example, DACOM 



OPTIMA                 Del. 1.2 

          Page 23 of 72 
 

 60% - The DSS wasn’t tested in Italy. In 
addition, the references (they are not listed) 
will be useful for better understanding the 
final results and letting the final user decide 
on working operations. 

 10% - It looks like that this DSS is suitable 
only for big areas and not for “farm size” 
(could be interesting to have it also for 
“farm/vineyard size”. In addition, we (field 
technicians and farmers) prefer to use the 
DSS in order to have a “suggestion”, 
something that won’t tell us to spray or not, 
but something that will give use an 
additional information and let the final user 
to decide. Despite this, it’s interesting the 
network between this tool and the weather 
forecast. 

 It was suggested to distinguish between 
primary and secondary infection while 
showing results on map projection. 

 It was suggested to sign the weather 
stations on the map in order to assure and 
communicate the data confidence due to 
(influenced by) the distance between the 
interested area/vineyard/field and the 
weather station/stations. 

geographic scale of the field size 
(and individual fields may be 
identified). 

 It was suggested to show the 
periods in which storms occurred. 

 It looks like this DSS is useful for big 
farms and not at parcel size. 

 In general terms, the farmers and 
advisors find the tool very useful. 

IPM is directly compatible with the 
national GIS of agricultural land an 
each individual plot can be easily 
identified (“RPG: Registre Parcellaire 
Graphique”). 

 It is understood that some parts of 
the information can be public (e.g. 
Potential infection risk) at global 
level, but the identification of field 
plots grown with carrots is 
considered as confidential 
information by growers that shall be 
only visible by the farm manager 
himself and field technicians. 

 Time periods of 3h are large enough 
for weather forecasts but where 
time periods of 1h interval look 
more adapted for field operations. 

 The interpretation of the time series 
table does not totally reflect 
valuable information in terms of 
infection risk management. Sensitive 
periods represent theoretical 
periods more or less favourable for 
the disease development.  From a 
phytopathologic point of view, the 
cumulation of risky periods as well 
the benefit from previous 
applications, the crop development 
stage and the sensitivity of the 
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cultivar are necessary information. 

 Despite all these comments, 
participants agreed on the benefit of 
such DSS (when associated with the 
detection module) to be compared 
to DACOM IPM, for example. 

IPM aspect: DETECTION 
How much time would 
you dedicate on field 
scouting in order to 
provide information 
about the health status of 
a vineyard? 

 4 hours scouting per day. 

 10 minutes maximum per day per vineyard. 

 20 minutes per day. 

 10 minutes per day. (2x) 

 15 minutes per day. 

 Everyday but depends on time availability. 

 It depends on vegetative period and on 
time availability. Daily scouting is 
recommended. 

It was presented the opportunity to perform 
scouting with a camera. Participants showed 
interest regarding the technology. It was 
proposed to develop a camera that could be 
mounted on every machine in order to perform 
scouting every time that a machine runs into 
the vineyard. 

 Every day, between 30’ and 60’, 
depending on the crop stage and time 
availability. 
Facilitators comment that in the 
specific case of apple scab, it is very 
important to detect the foci in the very 
early stages, which is why farmers are 
very sensitive to the search for the first 
spots. Otherwise, control becomes 
already very difficult. 
 

 About 2 to 2.5 days per week are 
generally dedicated for the crop health 
survey. That comprises global 
observations and more specific scouting 
on already known sensitive areas. 
 

Based on the current 
scouting methods 
(advisors visiting the 
vineyard) would you 
consider scouting the 
whole field or a 
statistically significant 

 Whole field. (3x) 

 Statistically significant sample. (2x) 

 Statistically significant sample per variety. 

 Statistically significant sample and the 
whole vineyard only if necessary. 

 Statistically significant sample of risk areas 

 Participants agreed on sample 
methodology, but taking into account 
the specific problematic zones of each 
field. 
Both technicians and farmers already 
have enough experience to look for 
possible disease outbreaks in the most 

 Current practice corresponds to a 
random sampling or sampling on 
already known sensitive areas.  
These two scales correspond to 
different objectives. Complete (but 
quick) sampling is interesting for a 
global overview of the situation. It can 
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sample with possible 
deviations from the full 
scouting? 

(frequent) and not risk areas (occasionally). sensitive areas and plots (near 
watercourses, parts with poor 
ventilation, etc.). 

help to define areas where to 
investigate more deeply crop health.  
DSS in its present form will help in the 
intensity of survey in the field. 

Do you think that such 
electronic devices 
(multispectral camera, 
etc.) would be robust 
enough to be used in the 
field? Do you have any 
proposition on how to 
install/protect them? 

 Participant did not posses enough 
information about this topic. 

 Considering vibrations and dust it could be 
better to reduce, as much as possible, 
electronic components (fears they would 
easily “break”). 

 Reduction of the electronic components in 
order to avoid damages caused by 
environmental conditions as low 
temperatures, water, high temperatures, 
humidity and more. (2x) 

 Electric components aren’t easy to use so it 
could be helpful to simplify the devices as 
much as possible. 

 Electronic tools are delicate and after a 
short duration they run onto damages and 
lower precision. (2x) 

 All participants agreed that the best 
option would be to fit them on the 
tractor, as it would be the most robust 
option for the field. 
Facilitators comment that most 
farmers already have experience in 
using machinery with electronics 
installed. These components are 
becoming more and more robust and 
reliable for agricultural use. 
 

 It is known (and experienced) that 
electronic devices are not always 
adapted to agricultural conditions, 
especially when the detection device is 
installed or removed many times. 
Connecting cables are generally fragile 
and displays may be sensitive to dust. 
 

In order to manage your 
spray applications in the 
different areas of your 
vineyards, would you 
trust prescription maps 
generated on the basis of 
the data processed by the 
EDS? 

 No, I would only consult my advisor. (3x) 

 Yes, EDS is adequate for the management 
of the applications. (0x) 

 Yes, EDS is adequate for the management 
of the applications but I would also consult 
my advisor. (3x) 

 Only in combination with the DSS. (1x) 

 No, DSS only is considered enough. (1x) 
The 3 participants that voted “No” pointed out 

 All participants agree in the answer 
“EDS is adequate for the management 
of the applications but I would also 
consult my advisor”. 
Most of the treatments are done in 
mixtures, so if they apply based on an 
apple scab map, they could have 
problems with other diseases. 
Farmers understand that the risk and 

 In general, verification in the field is 
much appreciated in order to confirm 
the necessity for a spray application. 
Facilitators commented that detection 
is a key point especially when 
associated with infection thresholds, so 
the combination of EDS + DSS will 
greatly help and will represent an 
added value in comparison with e.g. 
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that if the disease is shown on the crop, no 
spray application can help anymore. 
Few participants based on past experiences 
showed no trust on EDS and electronic devices. 
Nevertheless, they understand that technology 
has improved in respect to the past, however, 
they believe that deeper studies are needed. 

impact of diseases are not 
homogeneous within and between 
plots. However, they still do not have 
sufficient technology to make variable 
applications. 

DACOM. 

What kind of detection 
device would you prefer? 

 Hand-held. (5x) 

 On the tractor. (1x) 

 On the sprayer. (3x) 
A participant proposed a “mountable on 

multiple machines” detection device, 
therefore selecting both of the two latter 
options. 

  Hand-held. (1x) 

 On the tractor. (5x) 

 On the sprayer. (1x) 
It is not easy to determine which the 
best option is. Portable equipment has 
the advantage of versatility, being able 
to be mounted on quad-bikes, 
motorbikes and in general, vehicles 
that can analyze the vegetation at 
certain speed, but require specific 
passes to carry out the activity. The 
option of mounting these elements on 
the tractor has the advantage of taking 
advantage of some other work done 
with the tractor to carry out the 
diagnosis, but on the other hand we do 
not know if the passes made in spring 
with the tractor would be sufficient for 
detection. The case of mounting them 
on the atomizer is probably the least 
interesting of all, since we only use the 
atomizer when we already have an 
infection. 

 These 3 cases would be interesting in 
different situations: 

 Portable tool mounted on a drone to 
determine target observation zones 

 On tractor: in general, the disease 
appears at a period where no much 
tractor passages are operated 
(mainly hoeing). Another solution 
would be the center pivot elements 
(close to wheels) but in general 
pivots do not only pass over carrots 
but also over other crops. In this 
case the zone investigated is limited. 

 On sprayer: The organization of the 
work is a difficult task on big 
agricultural estates such as carrot 
growing area in Nouvelle Aquitaine. 
It is not worth using a sprayer (and 
subsequent tractor and driver) when 
it is not necessary. This solution is 
only interesting when a minimum 
infestation is observed. 

Facilitators commented that a 
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multiscale approach has 
complementary interests for growers. 

Preference for early 
detection schedule. 

 Prior to spraying. (3x) 

 Integrated with spraying. (4x) 
A participant added, “continuous, with every 
machine that runs in the vineyard”.  

 Prior to spraying, since most of the 
treatments are performed in a 
preventive way. The participants 
suggest that it would be more useful to 
use the camera in real time. 

 Early detection is assumed to be 
operated before spraying; it is not 
worth spending time for scouting with a 
sprayer. It is costly and what to do with 
the waste of unsprayed products? 
Facilitators commented that early 
detection is preferably to be scheduled 
before applications and it is seen as a 
prerequisite for the organization of the 
work. 

IPM aspect: SELECTION 
Would you be available to 
include in your crop 
protection strategy more 
bio-PPPs or biostimulants 
instead of synthetic PPPs? 

 Yes. (3x) 

 Biostimulants. (3x) 

 Interested on testing both. (1x) 

 Already including these kinds of products. 
(1x) 

It was underlined the importance of using (and 
be able to use, according to national laws) an 
efficient product before considering to include 
bio-PPPs and/or biostimulants in a crop 
protection strategy. 
More interest was shown towards 
biostimulants instead of bio-PPPs. The most 
important thing, while talking about crop 
protection strategy, is to consider not only the 
environmental pollution but also the product 
efficacy: it isn’t enough to create/identify a less 
pollutant PPP, farmers and technicians need 

 Yes, provided that their effectiveness is 
proven in the specific area. Farmers 
are starting to use some bio-PPPs in 
the area. 
Facilitators commented that there is 
clearly a lack of experience in their use 
and the results obtained. 

 Already done in some cases. There is 
sometimes a lack of knowledge on the 
efficacy of potential products. 
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PPPs that are able to adequately protect the 
crops and save money. 
No participant was particularly interested in 
listed bio-PPPs. 

Would you accept the 
eventual need to make a 
higher number of 
applications using bio-
PPPs? 

 Yes. (1x) 

 No. (3x) 

 Only forced by the events because during 
the season there are many works to be 
done and not enough time. (3x) 

In the general discussion about PPPs 
application participants commented that it’s 
also important to consider that: normally 
during vegetative season it’s important to save 
time and avoid unnecessary works. 

 Participants agreed that they would 
only if the market demanded it and the 
risks of their use are not too high. 
It is not always possible to increase the 
number of treatments with the current 
infrastructure and labor capacity. So, it 
has a direct impact on increasing 
production costs. 

 

Tricky question because of the impact 
on the organization of the work. In 
general the driver in charge of spray 
applications is one of the most skilled 
workers of the farm. Increasing the 
number of applications may sometimes 
cause agenda conflicts. 
It is cited that for one of the 
participants, the sprayer used 
exclusively for carrots has already 
sprayed about 3000 ha in 2020 (all 
applications included) and the distance 
between extreme fields is 90 km. In 
general, a sprayer is used: 1/3 of the 
time for spraying in the field, 1/3 of the 
time for transport/logistics and 1/3 for 
the (re)filling. 

Are you concerned about 
the management of 
treatments using the 
same sprayer either using 
chemicals or bio-PPPs? 

 Yes. (7x) 

 It is and could be a problem. (1x) 
Participants declared the will of mixing 
synthetic PPPs and bio-PPPs. With the 
capability of mixing these products, the time 
savings related to PPPs application are clear. 
Farmers are worried regarding the sprayer 
maintenance (using a bio-PPP before a 
synthetic PPP and vice versa). However, they 

 The majority answered “No”, as the 
mixtures are usually compatible. One 
participant answered “Yes”. 
Facilitators commented that if new bio 
formulations are developed, we should 
probably study which would be the 
best application techniques for these 
new products and check whether or 
not they coincide with the current 

 Yes but in general the same sprayer is 
used in different crops and 
conventional of organic systems. The 
use of a specific sprayer is devoted to 
bio-PPPs spray application in carrots is 
however found in one of the estates. 
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understand the future needs and declared the 
will of mixing these kinds of products. 

ones. 

Would you prefer to use 
bio-PPPs only at specific 
crop growth stages in 
order to reduce the risks 
of having PPP residues at 
harvest? 
 

 Yes. (6x) 

 No. (1x) 

 The question is incorrectly formed, every 
PPP (both bio and synthetic) leave PPP 
residues at harvest. It depends on 
time/type of application and the kind of 
product. (1x) 

Participants commented that this is not a topic 
related only to PPP residues at harvest, but also 
to the capability of reducing/overcoming the 
disease. It’s important to consider both. 

 Yes but the needs depend on the year 
and the market farmers are aiming at. 
The highest concentration of 
treatments is done far from the 
harvest thus; it is not a conditioning 
factor. 

 Yes because residues is a key point in 
the carrot industry. 

Would you be available to 
include in your crop 
protection strategy the 
following bio-PPPs or 
biostimulant products? 
Please indicate a 
maximum of 3 of them. 

1. Trichoderma harzanium T22 (Trianum®); 
2. Trichoderma asperellum ICC 0122 + 

Trichoderma gamsii ICC 081(Remedier®);  
3. Bacillus amyloliquefaciens subsp. plantarum 

D747 (Amylo-X®); 
4. Bacillus amyloliquefaciens str. QST 713 

(Serenade® ASO or Rhapsody®); 
5. Pythium oligandrum M1 (Polyversum®); 
6. Bacillus pumilus QST 2808 (Sonata®); 
7. Laminarin (Vacciplant®) 
8. Aureobasidium pullulans (Botector®); 
9. Eugenol, geraniol, thymol (3logy® or 

Mevalone®). 
 

 Yes, numbers 6, 7 and 9. (1x) 

 I cannot answer because I do not know the 
products. (1x) 

 1. Trichoderma harzanium T22 
(Trianum®); 

2. Trichoderma asperellum ICC 0122 + 
Trichoderma gamsii  ICC 081 
(Remedier®) 

3. Bacillus amyloliquefaciens subsp. 
plantarum D747  (Amylo-X®) 

4. Bacillus amyloliquefaciens str. QST 
713  (Serenade® ASO or Rhapsody®) 

5. Bacillus pumilus QST 2808 
(Sonata®) 

6. Pythium oligandrum M1 
(Polyversum®) 

7. Saccharomyces cerevisiae 
(Cerevisane) 

8. Laminarin (Vacciplant®) 
9. Essential oil of sweet orange  

  Bacillus amyloliquefaciens str. QST 
713 (Serenade® ASO or Rhapsody®) 
already registered for carrot fungi 
(Pythium) and soil disinfection. 

 Sulfur + co-Formulants based on 
derivatives Terpenes from pine 
(Helioterpen® Soufre) already 
registered for carrot powdery 
mildew 

 Potassium phosphonates (LBG 
01F34®) not registered yet for 
carrots 

These 3 products are already registered 
in France on Alternaria. 
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Participants commented that, referring to 
personal experience, the listed products are 
not able to protect against Downy Mildew 
(both using the products themselves and 
mixing them with copper based PPPs), but 
agreed on the need to have a list of alternative 
to copper-based PPPs. The modality of these 
alternatives should also be considered, the way 
a product interacts against a disease. 
A field technician stated that there are 
biostimulants able to help in these operations 
and aren’t listed: Romero and Kendal. 

10. Potassium bicarbonate  
11. Lime sulphur 
 
Just the 2 advisors answered the 
question: 8, 10 and 11. 

IPM aspect: APPLICATION 
Which are the most 
important GOALS the 
smart sprayer should 
achieve? Rank them from 
‘most’ to ‘least 
important’: 
1. Reduced PPP use; 
2. Improved spray 

deposition & 
coverage; 

3. Reduced drift and 
ground losses; 

4. Only spray when & 
where needed 
(Variable Rate 
Application – VRA).  

 1 > 2 > 3 > 4 

 1 = 3 > 2 = 4 (2x) 

 1 > 3 > 2 > 4 

 2 > 1 > 4 > 3 (2x) 

 2 > 3 > 4 > 1 

 2 > 3 > 1 > 4 
Point (1) was indicated as a direct consequence 
of the other three points, but, obviously, 
related to own knowledge on PPPs and 
sprayers’ settings. 
It was also suggested to consider the variable 
rate application, to optimize machine 
consumption and to not forget about the key 
point: the protection against the disease. 

 2 > 1 > 4 > 3 
For both technicians and farmers, 
deposition and coverage is the priority. 
Improving the rest of the items means 
improving efficiency and consequently, 
profitability. 

 2 > 3 > 4 > 1 
Improved deposition and coverage is 
first priority (as also demonstrated by 
preliminary tests at INRAE). Spray drift 
appears as a major concern although 
the density of residents and the 
number of water courses are rather 
limited. VRA may help in the reduction 
of use. 

Which is the most  4 > 2 > 3 > 1 > 6 > 5   5 > 4 > 2 > 3 > 6 > 1 (2x)  2 > 5 > 6 
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important technical 
improvement of the 
smart sprayer for you and 
why? Rank them from 
‘most’ to ‘least 
important’. 

1. Use of flat fan nozzles 
instead of cone nozzles; 

2. Use of drift reducing AI 
nozzles / off-center 
nozzles; 

3. Pulse Width 
Modulation (PWM) 
system for VRA; 

4. Integration of canopy 
sensors (Not in the 
French version); 

5. Use of electric fan; 
6. Optimized air conveyor 

orientation and 
settings. 

Are there any technical 
improvements missing? If 
yes, which ones and why? 

 3 > 4 > 6 > 1 > 2 > 5 

 4 > 5 > 3 > 6 > 1 > 2 

 2 = 3 = 4 > 6 > 1 > 5 

 4 > 5 > 3 > 6 > 1 > 2 

 3 = 4 > 1 = 2 > 5 > 6 

 4 > 1 > 2 > 4 > 6 > 5 

 3 > 4 > 5 > 6 > 1 > 2 
Participants commented that an atomized 
designed for hilly vineyard rows with panels for 
drift recovery is desired. 

 2 > 5 > 6 > 4 > 3 > 1 

 5 > 4 > 2 > 1 > 6 > 3 

 2 > 6 > 5 > 4 > 3 > 1 

 2 > 5 > 6 > 4 > 3 > 1 (2x) 
Facilitators commented that it is 
surprising that items related to nozzles 
are not among the most relevant. It 
seems that more importance is given 
to items that are not yet massively 
marketed. 

Priority is given to deposition efficacy, 
VRA and then drift. 

Do you evaluate that the 
smart sprayer is enough 
user-friendly? 

 Yes. (6x) 

 No. (2x) 
A participant commented that these tools could 
both simplify and complicate many field 
operations. 
The 2 participants that voted “No” explained 

 The smart sprayer could not be fully 
evaluated as it was an online meeting 
and could not be displayed. 

 The presentation does not give much 
information on the number and the 
ergonomy of displays information in the 
cab but easiness of use is a key point. 
Sprayers’ operators are usually much 
skilled because of the complexity of 



OPTIMA                 Del. 1.2 

          Page 32 of 72 
 

that: (a) it’s a complicated machine and the 
need for experienced users with the respective 
increase in the labour payrolls is clear and; (b) 
before evaluating the smart sprayer it’s 
preferable to test it during a whole season and 
in different environmental situations. 

tractor cab itself and sprayers interface. 
Errors of dosing in PPP application may 
have huge environmental impact. 

In your opinion, would a 
smart sprayer using 
synthetic PPPs achieve 
the level of 
environmental control 
that a conventional 
sprayer using bio-PPPs 
can achieve? What about 
the combination of a 
smart sprayer with bio-
PPPs; would it be of your 
preference? 

 Yes. (3x) 

 No. (5x) 
Participants that voted “Yes” commented that 
PPPs would be better sprayed by a smart 
sprayer and thus their effect would be 
optimised. 
Participants that voted “No” commented that 
the problem is that the product application is 
not preventive, but curative. We are talking 
about a product (bio-PPP) that isn’t curative, 
and a sprayer that is. 

 Yes, it seems clear that application 
techniques need to be improved in 
order for bio-PPPs to be effective. 

 Using a smart sprayer is probably the 
best solution (or mandatory) to get a 
correct biological efficacy with bio-
PPPs. Used with synthetic PPPs, it is a 
good way to reduce doses and drift. 

Would you rely on a dose 
and volume calculator 
used by the machine in 
real time? 

 Yes. (4x) 

 It’s interesting but I would prefer to test it 
first. 

Participants are interested in this innovation 
but they desire to prior evaluate the 
experimental results before trusting the 
machine and using it. 

 Yes, participants are interested in this 
innovation but would like to test it 
first. 

 Mostly yes. Priorly, the EDS and DSS 
may help in defining the optimal 
application rate. 

Regarding the smart 
sprayer, what could be 
the main issue limiting its 
adoption on a wide scale? 
Rank from ‘most’ to ‘least 

 4 > 2 > 1 > 3 > 5 

 1 = 2 > 4 > 3 > 5 

 2 > 1 > 4 > 5 > 3 

 5 > 1 > 4 > 3 > 2 

 1 > 2 > 4 > 3 > 5 

 1 > 2 > 4 > 5 > 6 > 3  
(The first number is the MOST 
negative) 
(The last number is the LEAST 
negative) 

  Easiness to use is the first issue; 

 Then cost for reconditioning 
(second hand market) with 
electronic units; 

 And difficulty to foresee a priori 
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important’. 
1. Cost/farm size; 
2. Use of electronic 

implements; 
3. Difficult to foresee a 

priori the exact 
volume of spray 
mixture applied; 

4. Durability of the 
components; 

5. Savings (PPP, fuel, 
water, time, etc.); 

6. Other (please specify). 

 1 > 4 > 5 > 2 > 3  

 2 > 1 > 4 > 5 > 3 

 1 > 5 > 2 > 3 > 4 
(The first number/numbers is/are the MOST 
negative) 
(The last number is the LEAST negative) 

the exact volume applied. 
The last point was also discussed in 
terms of direct injection of chemical. 
Although this technology is known for 
decades, commercial systems are not 
available. 

Which technical element 
would you add or modify 
in the smart sprayer to 
improve its affordability 
over time? 

 Technical assistance. (7x) 

 Electronic components reduction and/or 
better protected. (1x) 

The need for technical assistance was clearly 
declared. The optimal assistance would be 
available 24/7 and as fast as possible. 

 Variable air flow rate.  Nothing to declare. 

IPM aspect: ASSESSMENT 
Considering the adoption of OPTIMA Integrated Pest Management (IPM) system (versus traditional practices in use), what do you believe will change and how would 
you appreciate these changes? (much worse // slightly worse // no effect // slightly better // much better) 
Probability and severity 
of labour accidents and 
dangers to workers’ 
health when preparing or 
applying PPPs. 
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Need for workers who 
are higher qualified and 
specialized (and 
consequently with higher 
payrolls). 

 
Employment rate in the 
community. 

 
Work requirements in 
terms of long work days, 
physical demands and 
mental stress. 

 
Diversity and equal 
opportunities among 
workers. 
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Restrictions to normal 
activities in the 
neighbourhood of the 
fields (e.g. due to spray 
drift). 

 
Food safety due to 
reduced use of chemical 
PPPs and increase in the 
use of bio-PPPs. 

 
Ecosystem health due to 
lower dependency on 
chemical PPPs. 

 
Crop production costs 
due to reduced use of 
chemical PPPs. 
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Carcinogenic and non-
carcinogenic risks to 
human receptors (farm 
workers and/or residents) 
due to reduced amounts 
of PPPs and reduction of 
toxic properties. 

 
Other impacts for local 
communities or society at 
large. 

 

Additional Question 
According to your today’s 
experience, if you were to 
share your current 
knowledge on OPTIMA 
IPM System with a fellow 
farmer, (1) how would 
you describe it? (2) Which 
component would you 
highlight? 

(1) Some participants stated difficulties in 
expressing/sharing the knowledge on 
OPTIMA Project because they figure the 
project as something futuristic, not 
applicable due the impossibility (at the 
present day) of testing the sprayer. They 
want to try the sprayer, see how it 
performs and then, they will be able to 
better understand and express their 
opinion. 

(2) PPPs applying, problems of obtaining an 
expensive sprayer, problems related to 
machine reliability. 
 

 (1) The smart sprayer is considered to 
be very interesting as long as it is 
at an affordable price. 

(2) Prediction of the disease (DSS and 
EDS). 

 The DSS, coupled with the EDS is 
definitely a foundation for the IPM 
strategy for the control of the disease. 
The facilitators commented that the 
experience that growers have with 
DACOM IPM, almost 20 years ago, 
showed the emergence of a community 
of growers willing to improve their 
knowledge and practice through the 
design of a complete decision tool. In 
this sense, growers will greatly pay 
attention to OPTIMA developments. 
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Additional Comments 
 The discussed topics where deeply analyzed by 

some participants but not from all because 
some believed that the project needs to face 
not only the environmental topics but also (and 
mainly) the economics and the efficacy, both 
related to product application (synthetic, bio-
PPPs and biostimulants) and smart sprayer. In 
addition, only two participants have used bio-
PPPs and were able to express their opinion 
and experiences with them. Up to now, the 
listed participants figure the sprayer as 
something futuristic, because most of them are 
not familiar with electronic devices. 
Participants agreed on the need of viewing the 
sprayer during field operations for better 
understanding of its features and settings. 

 The project was widely discussed by 
the farmers who found all the 
solutions of OPTIMA's IPM system of 
great interest. The early detection 
system was very attractive, since 
prevention is a key factor, as long as 
they can really use it at plot level. It 
was considered that the bio-PPPs as 
well as the intelligent sprayer are 
interesting elements to start testing 
and adapting to your area, since the 
market starts to have high levels of 
demand regarding the phytosanitary 
products. 
In general, farmers are willing to 
reduce the amount of phytosanitary 
products and use bio-PPPs if their 
efficacy is proven. 

 

- 
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4. Third Session 

Given the situation and the timing of the 3rd session of focus group meetings, it was 

decided to be an Evaluation Focus Group session. The main condition for the meetings to be 

carried out was having the smart sprayers operative in the pilot farms. Face-to-face 

meetings were pursued and achieved in all 3 countries. The 3rd session was combined with 

the Inauguration Workshops (Regional Workshops) which aim to introduce the pilot phase 

and better involve the pilot actors. The methodology that was followed is presented in the 

next section. 

4.1 Methodology 

Proposed timeline 

 General presentation of the project and description of how the complete IPM 

system works – Presentation of the specific plan of trials (25’) 

 Presentation of each IPM component 

o DSS – how it works, improvements since the last session (15’) 

o EDS – hardware, how it works, type of signal, robustness, visualization of the 

detection if existing (15’) 

o PPPs – presentation of the selected synthetic/bio-PPPs for the relevant case, 

full spraying plan (e.g. x applications with specific PPPs), method of 

selection, approximate prices’ comparison (15’) 

o Smart sprayer (30’) 

 Results so far, experience of the operator/researchers and comparison with the 

current practices – (e.g. details on how the EDS helped us identify this problem in 

this area, etc.)  (15’) 

 [Focus group members only] Evaluation of each component in a scale of 1 to 10 

based on the given questions and discussion (30’)  

 End of session (Total Duration: approx. 2.5 hrs) 

Additional Comments 

 The evaluation sheet consists of a series of questions acquired by the 4 WP leaders, 

as in the 2nd session. These include general remarks and specific remarks on the: 

DSS, EDS, bio-PPPs and the smart sprayers, in the majority in a scale of 1 to 10 plus 

additional comments. 
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 Prior to the session, re-introduction of the participants to the system with an 

explanatory schematic. The produced video can be showcased. 

 As in the 2nd session, for the PPPs part it is strongly believed that the presence of a 

plant pathologist is necessary in order to lead the discussion and answer any 

questions regarding the PPPs. 

 If some of the focus groups participants are different than the first time (not 

recommended), they have to be selected according to the proposed 1st session 

methodology (farmers, field technicians, field managers). Different genders have to 

be represented and a participant from a different area than those that the field trials 

will be conducted should be present. 

 Each focus group has to be held by at least two persons, a facilitator and a 

rapporteur. 

 Many pictures of the procedure should be taken. If there is consent for a video, then 

that too. In case of a virtual meeting, please ask the participants if they agree to 

record the session and then extract frames for WP7 purposes. 

 All 3 focus groups of the 3rd session have to been conducted until early July ’21 (an 

exception can be made for the French case). 

https://www.youtube.com/watch?v=aLges0WcnEM
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4.2 Member Composition 

 Italy 
(UNITO, TdV) 

Spain 
(UPC) 

France 
(INRAE(IRSTEA), INVENIO, AO) 

Facilitators 

 Paolo Marucco 

 Paolo Balsari 

 Marco Grella 

 Eric Mozzanini 

 Fabrizio Gioelli 

 Massimo Pugliese 

 Monica Mezzalama 

 Emilio Gil 

 Paula Ortega 

 Enric Armengol 

 Bernat Salas 

 Fran Garcia 

 Jean-Paul Douzals 

 Laura Lescroart 

 Stephan Plas 

 Mathilde Briard 

 Valerie Le Clerc 

 Marie-Louisa Ramaroson 

Participants 

 Nicoletta Candelo 
(Vine grower in the pilot area) 

 Mauro Caldini 
(Advisor operating in the pilot area) 

 Maurizio Soave 
(Vine grower in the pilot area, 
president of Cantina di Nizza) 

 Mauro Olivieri 
(Vine grower in the pilot area) 

 Daniele Eberle 
(Field technician) 

 Dino Grea 
(Vine grower in the pilot area) 

 Alberto Grasso 
(Director of vine farms at 
Fontanafredda company based in 
Serralunga d’Alba (Cuneo) 

 Godone Marco 
(Field technician at Cantina della Serra 
of Piverone (TO) & inspector of 

 Adiego Rodriguez, Jesus 
(Fruit grower of the pilot zone) 

 Bernadaus Romanos, Javier 
(Fruit grower of the pilot zone) 

 Delgado Polo, Pilar 
(Advisor operating in the pilot area) 

 Encontra Trujillo, Tamara 
(Advisor operating in the pilot area) 

 Garcia Gonzalez, Jose Antonio 
(Fruit grower of the pilot zone, lead of 
the fruit growers association) 

 Sanchez Arcega, Jesus Ignacio 
(Fruit grower of the pilot zone) 

 Berdejo, Luis  
(Fruit grower of the pilot zone) 

 Trujillo, Tamara 
(Advisor operating in the pilot area) 

 Sánchez, José Ángel 
(Fruit grower of the pilot zone) 

 Letierce, Clément 
(Carrot grower, Pot au Pin) 

 Segaut, Sebastien 
(Carrot grower, Legum’land) 

 Defrance, Fabien 
(Field technician, l'Ombrière) 

 Barragué, Julie 
(Crop manager, l'Ombrière) 

 Schieber, Vincent 
(Carrot grower, l'Ombrière) 

 Abiven, Pascal 
(Crop manager, Saga Végétal) 

 Degreve, Luc 
(Precision Agriculture manager, Saga Végétal) 

 Larrere, Eddie 
(Carrot grower & crop manager) 

 Meadows, Morgan 
(Field technician, Fermes Larrère) 

 Vendren, Fabien 
(Carrot grower) 
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sprayers in use) 

Other 
attendants  
(not FG 
members) 

- 

 Paraleo, José María 
(Farmer) 

 Cobos, Manuel 
(Farmer) 

 Fiti, Francisco Jesus 
(Farmer) 

 Peru, José Antonio 
(PPPs company – Sales dept.) 

 Garcia, Maximiliano 
(Farmer) 

 Marquez, Paula 
(Farmer) 

 Lozano, Carlos 
(Regional government – Crop protection) 

 García Viñales, José Antonio 
(Farmer) 

 Roncal, Adolfo 
(Farmer) 

 Perez, Jerez 
(Farmer) 

 Guery, Bernard 
(Biological monitoring – DRAAF) 

 Favaron, Olivier 
(Regional engineer – Unilet) 

 Philippe, Viot 
(Agroecology engineer, Syngenta) 

 Philippe, Rouby 
(Commercial, Vilmorin Mikado) 

 Emilie, Casteil 
(Mission head, Carottes de France) 

 Astrid, Etevenaux 
(Director, Carottes de France) 

 Tiphaine, Henaff 
(OP manager, Scica altus) 

 Château, Corentin 
(Carottes Referent, Invenio) 

 Dubon, Guy 
(Managing editor, Réussir fruits & legumes) 

 Labrouche, Christophe 
(Technician, Copadax) 

 Lebrere, Alexandre 
(Technician, Copadax) 
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4.3 Session 3 Results 

Questions Results in Italy, Spain and France  Comments 

Decision Support System (DSS) 
Do you find the time-series 
module in the bottom left 
corner of the screen 
(center bottom for mobile 
phones) useful and easy to 
understand? 
1 - not useful and hard to 
understand 
100 - very useful and easy 
to understand 

 

 (Participants: Italy: 8, Spain: 9, 
Spain(Other): 10*,  France: 10) 
*Spain(Other): 10 attendants other 
than FG members (see list above). 
Average is being exported by FG 
members only (Spain(Other) is 
excluded). 
Italy/Facilitators: In general terms the 
OPTIMA DSS was not considered as a 
more valuable alternative with respect 
to the already available DSS (e.g. 
provided by Piemonte Regional 
Adminstration) that are frequently 
used in the pilot area. 

How convenient is the 3-
hour projection according 
to your experience? 
1 - not convenient at all 
100 - very convenient 

 

 Italy/Facilitators: Several participants 
indicated scores less than 6/10. 
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Do you find the infection 
switch module practical 
and easy to understand 
(PLASMO - FAST - A-Scab - 
Ideal Spraying)?  
1 - not practical and hard 
to understand 
100 - very practical and 
easy to understand 

 

  

Do you believe that the 
categorization of the 
infection probability is 
sufficient (no risk - low - 
med - max)? 
1 - not sufficient at all 
100 - very sufficient 

 

  

Do you find the infection 
probability projection on 
the calendar (after you 
select a specific location) 
useful?  
1 - not useful at all 
100 - very useful 
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How satisfied are you with 
the overall map projection 
/ user experience (search 
module, map navigation, 
zoom in-out)? 
1 - not satisfied at all 
100 - very satisfied 

 

  

How satisfied are you with 
the DSS results, given that 
they originate from 
weather forecasts and not 
a meteorological station 
installed in the field? 
1 - not satisfied at all 
100 - very satisfied 

 

 No input from the French FG. 

General thoughts on the 
DSS. 

Italy: It would be better to have data 
measured in the fields as basis for 
foreseeing the infections according to 
weather forecasts. 

 Spain: DSS needs to be tested with more 
campaigns in order for it to become a more 
reliable and accurate tool for the farmers. Its 
results don’t really match with the ones from 
the DSS which is actually used in the zone. It is 
not translated at all. 

 France: One of the most important 
parameter in disease prediction in 
carrot is the stage of the crop. It is 
absolutely imperative that the model 
takes into account the crop stage. For 
carrots and particularly in this region, 
the irrigation frequency is high, 
irrigation also plays a part in the 
disease spread and development; 
meaning you also need to be capable 
to take it into account. It doesn't really 
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compete with the actual DSS used in 
the zone. Translation is missing. 

Early Disease Detection System (EDS) 
Currently the EDS will 
detect visible symptoms, 
how much needed is the 
ability to detect humanly 
invisible symptoms as well?  
1 - not needed at all 
100 - very much needed 

 

 Italy/Facilitators: Provided that the 
protection from vine downy mildew is 
essentially preventive, it would be of 
great interest to have the possibility to 
detect very initial symptoms, even 
before they become clearly visible. 

How much would you trust 
the EDS if it detected an 
infection while there were 
no visible symptoms? 
1 - not trust at all 
100 - very much trust 
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How much would you value 
some feedback from the 
EDS? (e.g. red/green light 
on detection instead of just 
a black box connected to 
the DSS) 
1 - not valuing at all 
100 - very valuing 

 

  

How willing are you to 
operate a computer-based 
camera-system? 
1 - not willing at all 
100 - very willing 

 

 No input from the French FG. 

How would you rate the 
robustness of the 
presented system? 
1 - not robust at all 
100 - very robust 

 

 No input from the French FG. 
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How willing are you to 
invest on the presented 
system? 
1 - not willing at all 
100 - very willing 

 

  

General thoughts on the 
EDS. 

Italy: The OPTIMA EDS has still to be deeper 
tested and validated in the field under different 
disease pressure conditions. It is yet to be 
demonstrated on a wide scale that in preventive 
treatments versus vine downy mildew, it is 
correct to spray less where the disease is 
currently not present/visible. 

 Spain: EDS needs more accuracy. It 
does not really detect the apple scab, 
especially in the early stages. A larger 
field of view for the apple crop is 
needed; it just focuses half of the 
vegetation. Would be more useful if 
the process was automatic, and the 
scanning did not have to be done on 
purpose. 

 France: Such a tool is missing in the 
current system, all producers and crop 
experts showed a particular interest in 
this element of the system, and were 
very curious. OPTIMA EDS needs more 
accuracy as it doesn't really detect the 
Alternaria. It is essential to think about 
the way of scanning the plot, the 
passage of tractor being rare at this 
period of the season, and the live 
detection is not considerable regarding 
the waste of expensive products that it 
can generate. 
 

Plant Protection Products (PPPs) 
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How likely is it for you to 
include in your crop 
protection strategy a 
combination of bio-PPPs, 
plant resistance inducers 
and synthetic-PPPs? 
1 - not likely at all  
100 - very likely 

 

 France/Facilitators: All participants are 
already applying a combined strategy. 

How much are you willing 
to use a DSS to advise you 
when to perform the 
sprays with bio-PPPs/ plant 
resistance inducers or 
synthetic-PPPs? 
1 - not willing at all 
100 - very willing 

 

 

No input from the French FG. 

Would you prefer to use 
bio-PPPs/plant resistance 
inducers that are able to 
control at the same time 
several diseases in your 
crop, probably with less 
efficacy? 
1 - not willing at all 
100 - very willing 
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Do you think that the use 
of bio-PPPs/plant 
resistance inducers in your 
crop will give an added 
value in your final product? 
1 - not likely at all 
100 - very likely 

 

  

Are you willing to include in 
your crop protection 
strategy the following IPM 
strategy that includes bio-
PPPs and synthetic PPPs? 
1 - not willing at all 
100 - very willing 

1. Sonata® (Bacillus pumilus strain QST2808) - 
bio-PPP; 

2. Serenade ASO® (Bacillus amyloliquefaciens 
QST 713) - bio-PPP; 

3. Amylo-X®  (Bacillus amyloliquefaciens subsp. 
plantarum D747) - bio-PPP; 

4. Polyversum® (Pythium oligandum) - bio-PPP; 
5. Mevalone®/3logy®  (eugenol, geraniol, 

thymol) - bio-PPP; 
6. Potassium phosphonate – Resistance inducer 

7. Zorvec Zelavin® (oxathiapiprolin + zoxamide) 
– synthetic PPP; 

8. Forum Top® (dimethomorph + metiram) – 
synthetic PPP. 

 1. Vacciplant® (laminarin) - bio-PPP; 
2. Karma 85® (potassium bicarbonate) 

- bio-PPP; 
3. Polyversum®  (Pythium 

oligandrum) - bio-PPP; 
4. Amylo-X®  (Bacillus 

amyloliquefaciens subsp. 
plantarum D747) - bio-PPP; 

5. Lime sulphur®- bio-PPP; 

6. Dithianon® (dithianon) – 
synthetic PPP; 

7. Xemium® (fluxapyroxad) – 
synthetic PPP. 

 1. Luna Sensation® (fluopyram + 
trifloxystrobin) – synthetic PPP; 

2. Dagonis® (fluxapyroxad + 
difenoconazole) – synthetic PPP; 

3. Sonata® (Bacillus pumilus QST 
2808) - bio-PPP; 

4. Helioterpen Soufre® (Sulfur + co-
Formulants based on derivatives 
Terpenes from pine) - bio-PPP. 
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 No input from the French FG. 

Considering an average of 
3 treatments, how many 
additional passes would 
you be willing to make for 
a 100% bio-PPP protection, 
of comparable efficacy to 
conventional practices? 

The majority voted for about 3 applications. 
Only one participant indicated 0. 

 -  2 to 3 applications. 

General thoughts on the 
PPPs. 

Italy: To date, the biological efficacy of bio-PPPs 
versus vine downy mildew, especially in 
comparison to copper based PPPs, appears to be 
limited. 

 Spain: Farmers need more 
information and tests to have a 
robust opinion. They already use 
some of the selected PPPs, mostly the 
synthetic ones, and they are satisfied. 

 France: All participants already use 
mixed protection itinerary, and already 
use one of the selected products. 
There are no results yet on the 
biological efficacy. 

Smart Sprayers 
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How satisfied are you with 
the smart sprayer results in 
improving spray deposition 
and coverage on the 
target? 
1 - not satisfied at all 
100 - very satisfied 

 

  

How satisfied are you with 
the smart sprayer results in 
reducing spray drift and 
ground losses? 
1 - not satisfied at all 
100 - very satisfied 

 

  

How satisfied are you with 
the smart sprayer results in 
reducing PPP use? 
1 - not satisfied at all 
100 - very satisfied 
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How important is the:  
1 - not important 
100 - very important 

Canopy detection system and the variable rate 
spraying system of the smart sprayer? 

 Canopy detection system and the 
variable rate spraying system of the 
smart sprayer? 

 Bed spraying using variable nozzle 
height/distance of the smart sprayer? 

 

  

How user-friendly is the 
smart sprayer? 
1 - not user-friendly at all 
100 - very user-friendly 

 

 Italy/Facilitators: Some participants 
rated less than 6/10, considering the 
system of sensors and automatic 
control too complicated to manage, 
especially in case of functioning 
failures. 
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How likely are you to adopt 
the smart sprayer at your 
farm in terms of 
economical returns? 
1 - not likely at all 
100 - very likely 

 

  

How likely are you to adopt 
the smart sprayer at your 
farm in terms of trust in 
sprayer performance? 
1 - not likely at all 
100 - very likely 

 

  

How confident are you that 
the smart sprayer can 
reduce the environmental 
impact compared to other 
sprayers? 
1 - not confident at all 
100 - very confident 
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General thoughts on the 
smart sprayers. 

Italy: To date the smart sprayer is just a 
prototype but its concept is positively welcomed 
by the participants. The tuning of the PPP dose 
according to the canopy density is very 
interesting; the point is that often the 
environmental conditions, especially wind, play 
a major role in affecting the quality of spray 
distribution. 

 Spain: Participants find really 
interesting and useful the adjustment 
of the spray volume to the vegetation 
by bocks, and its traceability. Also 
see, the possibility to reduce the 
amount of PPPs used and the 
generated drift in the treatments, 
using this technology. They are, 
however, worried about the cost of 
this equipment and the durability of 
its components. 

 France: On paper, being able to 
modulate the dose in real time with 
such precision is great. However, the 
tool is currently too prototypical to 
realize. 
Placing the ventilation at the front 
rather than the back of the boom 
allows to agitate the vegetation and 
thus to favour the penetration in the 
cover. 

General comments 
 Italy/Facilitators: The FG members were generally positive about the potential of OPTIMA IPM strategy and particularly about the smart 

sprayer capabilities, even if some important aspects need to be further clarified and optimized, namely: 
a) The demonstrated biological efficacy of bio-PPPs even under severe infection conditions; 
b) The success of the EDS functioning in all field conditions, with special regard to the possibility to “anticipate” the disease 

diagnosis with respect to conventional scouting; 
c) The sustainability of costs, taking into account that bio-PPPs are generally more expensive than conventional plant protection 

products and that the delta cost for purchasing a smart sprayer with respect to a conventional one is still not exactly 
determined; 

d) The preference for having the option to acquire data in the field, store them and send them later for processing, provided that 
the Internet coverage is not always available and stable in rural areas. 

Concerning the smart sprayer, the electric fan able to automatically finely tune the air flow rate according to the canopy density was the 
most appreciated element. 
Further actions of communication and dissemination of the OPTIMA Project activities carried out and results achieved were 
recommended. 
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5. Findings 

As the results of each session are given in detail above, this section focuses on 

briefly and comprehensively presenting the main findings of this work, per session of focus 

groups carried out. 

5.1 First session 

The findings of this session are presented on an IPM aspect basis and therefore, in 5 

distinct categories as follows: Prediction, Detection, Selection, Application and Assessment. 

According to the first session’s results on the PREDICTION aspect: 

 A second source of consultation about crop applications would be helpful given that 

it is easy and understandable. 

 In order to protect their crops in time and do not use PPPs more times than it is 

needed, participants need a reliable tool for weather predictions and spraying 

notification sending, taking into account the local circumstances. 

 In addition, participants think that saving data of previous years could play a 

significant role and seem positive to upload pictures of their own crops, agreeing 

that it would make the application more adapted to their own parcel and conditions. 

 Participants wonder about the spatial resolution of such system. Preferably, at least 

similar information as the one DACOM (a system that is already being used by the 

participants in France) delivers is expected. 

According to the first session’s results on the DETECTION aspect: 

 In a daily basis, almost all farmers do the detection of the disease by themselves or 

a trusted person’s help, based on their experience (past years and most sensitive 

zones in their field). 

 Prevention controls are always preferable and it is crucial to act before the disease 

has an affectation in the crop, while curative treatments are only applied in an 

emergency case.  

 Farmers would trust a real-time disease detection system on their spraying 

machinery if it is affordable and its efficiency has been strongly demonstrated in 

the field conditions of the particular area. 

 If it is effective enough, all the participants would like to spray only onto where the 

disease is found provided the cost is lower than simultaneous treatments in the 

whole area. Under these circumstances, farmers are willing to invest in an early 

disease detection system. 

 Attendants were in general concerned about the risk of missing undetected disease 

areas with the resultant risk of disease spreading. 

According to the first session’s results on the SELECTION aspect: 

 The end-users determine the quantity of PPPs to be sprayed according to the 

indications of the PPP labels and their experience, but they still have administrative 

problems with the dosing. So they would prefer having an accurate method or an 
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intelligent system that calculate the dosage itself and use lesser quantities in the 

end. 

 Farmers also pointed that it will be useful to adjust the tolerance level of the 

disease, in order to know which level they can accept to have rentable benefits, 

reducing the number of treatments.  

 Most of the participants do not fully trust bio-PPPs as substitute of conventional 

PPPs and want to know the efficacy, the safety period, the effect in the auxiliary 

fauna and the time of effectiveness of each product, either bio or chemical PPP (only 

with improved adjuvants availability and combined with the use with conventional 

PPPs). 

 Using a mix of PPPs to decrease the reliance on chemical substances for pest control 

was a welcome prospect for everyone, provided that it is proven to be effective. 

According to the first session’s results on the APPLICATION aspect: 

 Spray drift is a common experience and in particular: 

o In Italy, some farmers use as a workaround the generation of a big cloud of 

droplets.  

o In Spain, some farmers use low drift nozzles drying to avoid it. 

o In France and especially in the specific carrot production area, the sensitive 

zones are limited. 

 The optimum settings for each spraying application are chosen: 

o In Italy, according to canopy density, disease pressure, weather conditions 

and the training system. 

o In Spain, according to their experience, the traditional way of working and 

the vegetation stage. This occurs in an intuitive way, without any 

calculation. 

o In France, participants have spray drift in mind even though the carrot 

production area has limited sensitive zones with a small number of rivers or 

ditches. Since this production area is quite extensive, impacts on residential 

areas are rather limited. The majority of the participants considers the crop 

stage in the rate calculation and the type of nozzle, or is equipped with a 

sprayer that adapts the settings automatically as all growers use DPAE 

sprayers. 

 All participants agreed that they are willing to use tools/machinery that auto-adjust 

their settings, in particular: 

o In Italy, participants especially referred to nozzle pressure and droplet size. 

o In Spain, to the air flow adjustment being the most difficult parameter to 

calculate correctly. 

o Both in Italy and Spain, participants highlighted that if the smart sprayer was 

able to calculate the optimum volume rate and the pressure based on the 

vegetation on its own, it would be really helpful for them. 

o In France, the majority of the participants agreed that it difficult to adjust 

the spraying system in real time and therefore, an auto-adjustment of the 

machinery appeals to them. 

 Features that participants deem necessary to be implemented: 
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o In Italy, a variable rate system, an auto leveling system, a recovery system 

sized for the hilly vineyards.  

o In Spain, an automatic adjustment of the spraying parameters for checking 

them and the capability to modify them, if necessary. 

o Both in Italy and Spain, farmers consider that it will be really useful if the 

sprayer was able to fill in the “field notebook”, an administrative document 

they have to present with the used products and doses. Also it would be 

interesting enough if the traceability of treatments could be visualized in a 

mobile App. 

o In France, participants would like to control the opening of the nozzles (all 

together or one nozzle at a time), along with the detection of the infected 

areas and a dose modulation, only if they have a good control over it 

(emphasis on the reliability of the system). 

According to the first session’s results on the ASSESSMENT, all end-users agreed that it is 

very important to provide residue-low or residue-free products on the market and every 

environmental protection goal should be achieved, ensuring their profits. At the same time, 

the economic aspect of the system is of critical role because as lower will be the amount of 

PPPs and the number of spraying, that higher will be the benefits. The disease protection, 

the demonstration of the efficacy/efficiency of the system in field conditions and a 

calculation of the costs are crucial for the farmers to trust the system. Not all the farmers 

were ready to pick an innovative technology before being tested, some of them seemed 

positive regarding the time and costs’ saving, but most of them recognized that tests and 

researches are fundamental for farm future. 

5.2 Second session 

The findings of this session are presented on an IPM aspect basis as well, while the 

distinction per country/case is done by presenting the respective country in brackets (e.g. 

[France]). 

According to the second session’s results on the PREDICTION aspect, meaning 

mostly the DSS: 

 DSS time-series module: 

o [Italy] An illustrative/explanatory legend would be helpful. 

o [Spain] An explanatory legend would be helpful. 

o [France] The accumulation of risky periods needs to be also taken into 

account. 

 The majority of the participants agreed that the infection switch module is helpful 

and easy to understand. 

 Regarding the categorization of the infection probability, the majority of the 

participants deemed it sufficient, but according to the [French] case, a definition of 

threshold(s) would also be useful. Participants in [Spain] commented that between 

high and maximum high, it is difficult to interpret this info in the field so to plan the 

treatments. Also, it is more likely to opt for a conservative strategy when the 

probably infection threshold is high. 
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 As for the infection probability projection on the DSS calendar, the majority of the 

participants agreed that it is useful and it presents interesting data, however: 

o [Italy] Better clarification of the background of the tool algorithm / working 

principle is needed in order to better understand the results obtained. 

o [Spain] The presence of historical data of the past 2 days would also be 

useful. 

o [France] The infection probability projection lacks cumulative information. 

 Regarding the map Projection / user experience, the majority of the participants 

tends to be satisfied, however, end users in [Spain] and [France] commented that it 

would be more helpful if user had the ability to select and highlight field plots on the 

map, in order to limit the area of search and thus the calculation / refreshing time. 

As for participants’ general thoughts on the DSS in relation to specific 

countries/cases, in [France] they agreed on the benefits of such DSS when associated with 

the detection module, but it was highlighted that the management shall be possible at the 

scale of the field size and individual fields may be identified. However, the identification of 

field plots grown with carrots is considered as confidential information by growers and shall 

be visible only by the farm manager and field technicians. Regarding time periods, despite 

the fact that 3h are considered enough for weather forecasts, 1h intervals would be more 

accurate for field operations. Regarding the time series table, participants consider that its 

interpretation does not totally reflect valuable information in terms of infection risk 

management. Sensitive periods represent theoretical periods more or less favourable for the 

disease development and from a phytopathologic point of view, the accumulation of risky 

periods as well the benefits from previous applications, the crop development stage and the 

sensitivity of the cultivar are necessary information for acquiring the complete picture. 

Participants in [Italy] agreed that DSS constitutes an interesting tool to consult 

before scheduling the applications, however, improvements are needed. They agreed with 

the results derived from France in terms of the DSS scale, meaning that if it would be more 

practical to present the data on a farm/vineyard scale. Also, they expressed their interest on 

the reference data on which the tool provides its output, in order for them to understand 

the accuracy of the final results before deciding on the working operations to be executed. 

Additional comments included the use of clearer colours in the platform, the distinction 

between primary and secondary infection and the mark of the utilized weather stations on 

the map for additional confidence. 

Participants in [Spain] agreed that the tools is very useful, but as the participants in 

France and Italy did, they expressed their worries in terms of scaling and commented that a 

farm scale view would appeal more to them. Extra comments included that it would be 

helpful to show the periods in which storms occurred and that it would be interesting to 

have historic data to be able to make predictions. 

According to the second session’s results on the DETECTION aspect, meaning mostly 

the EDS: 

 As for the time to be dedicated on field scouting multiple answered were received. 

The majority would not spend more than 1h in the field scouting, but it strongly 

depends on the crop stage and the time availability. Also, they would emphasize on 

the sensitive areas which they, more or less, know in their fields. 
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 In the query about scouting the whole field or a statistically significant sample, 

participants again emphasized on the importance of scouting specifically the known 

sensitive areas, while scouting the rest of the field by random sampling. Participants 

in [France] also highlighted that the DSS in its present form will assist the intensity of 

survey in the field. 

 Participants expressed their worries about the robustness of the electronic devices, 

as their experience so far has showed them that they are not always adapted to 

agricultural conditions. End-users in [Spain] commented that as long as they are 

mounted on the tractor, their robustness would increase. 

 As for their trust on the EDS-generated prescription maps, the majority of the 

participants answered that they would consult both the system and their advisor as 

they do not fully trust the technology, yet. 

 Regarding the detection device of their choice, farmers in [Italy] would vote for a 

hand-held device, partly agreeing with the results derived from [France] that would 

prefer a portable tool that could also be mounted on a drone if needed, as there are 

existing limitations when mounted on a tractor or a sprayer. Participants from 

[Spain] also discussed the pros and cons of a portable device as it does have the 

advantage of versatility, being able to be mounted on quad-bikes, motorbikes and in 

general, vehicles that can analyze the vegetation at certain speed, but would require 

specific passes to carry out the activity. It seemed that the option of a tractor 

mounted device appealed more to them, but also having in mind that probably the 

tractor passes in spring would not be sufficient for detection. 

 Preference for early detection schedule: 

o [Italy] Participants were divided between detection prior to spraying or 

integrated with spraying. A participant added that it could be a continuous 

process, in all stages and machinery.  

o [Spain] Detection prior to spraying, as most treatments are performed in a 

preventive way. 

o [France] Before applications for the proper organization of the work, also as 

early detection is assumed to be carried out before spraying. In case of real-

time detection, the question about the waste of unsprayed products also 

came up. 

According to the second session’s results on the SELECTION aspect, meaning mostly 

the bio-PPPs: 

 As for the use of bio-PPPs or biostimulants for crop protection instead of synthetic 

PPPs, participants expressed their lack of knowledge on the efficacy of these 

products. In some cases they have already used them, but they insisted on being 

positive about using them as long as their effectiveness is proven. Participants in 

[Italy] showed more interest towards biostimulants. 

 Perspective of higher number of applications using bio-PPPs: 

o [Italy] Only if the market demands it as during vegetative season it’s 

important to save time by avoiding necessary works. 

o [Spain] Only if the market demands it and the risks of their use aren’t too 

high. 
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o [France] Increasing the number of applications may cause time-planning 

conflicts with contractors and operators. 

 Regarding the query about using the same sprayer either using chemicals or bio-

PPPs the vast majority of the participants was positive to use the same sprayer. 

 As for the use of bio-PPPs only at specific crop growth stages in order to reduce the 

risks of having PPP residues at harvest the majority of the participants agreed that 

they are positive, as they do want less residues in their products. They also 

highlighted that this is related to the capability of reducing/overcoming each 

disease, the year and the market they aim at. Farmers from [Spain] pointed out that 

the highest number of treatments is done a lot earlier than harvest, so this is not a 

condition factor. 

 As for the specific list of bio-PPPs, most participants (farmers) do not know or use 

such products, and their knowledge on their efficacy is too constrained. Few 

participants (mostly advisors) already know and use some of them. 

According to the second session’s results on the APPLICATION aspect, meaning 

mostly the smart sprayers: 

 According to the results, the most important goal of the smart sprayers should 

unanimously be the improved spray deposition and coverage, followed by the 

reduced drift and ground losses. 

 As for the most important technical improvement of the smart sprayers, 

participants in [Italy] and [Spain] voted for drift reducing AI nozzles/off-center 

nozzles, use of electric fans and optimized air conveyor orientation/settings; while 

participants in [France] gave priority to deposition efficacy, variable rate application 

and then drift. 

 Regarding user-friendliness, participants in [Spain] and [France] did not have 

enough information yet, as an online session was conducted. Participants in [Italy] 

were able to see the sprayer live were in general positive about it being user-

friendly. Some commented that there will probably arise a need for more 

experienced users and the respective increase in labour costs. 

 Opinion about smart sprayers using synthetic PPPs and bio-PPPs: 

o [Italy] PPPs would be better applied by a smart sprayer and thus their effect 

would be optimised. 

o [Spain] Application techniques need to be improved in order for bio-PPPs to 

be effective. 

o [France] Using a smart sprayer is probably the best solution to get a correct 

biological efficacy with bio-PPPs. Used with synthetic PPPs, it is a good way 

to reduce doses and drift. 

 As for their trust into the real time dose and volume calculator, the majority of the 

participants was positive, however, they would like to test if first. 

 The highlighted potential limits to the smart sprayers’ adoption on a wide scale are 

mainly the cost/farm size and the use of electronic implements in [Italy] and [Spain], 

and the ease of use and the cost for reconditioning with electronic units in [France]. 

In all cases the above factors were followed by the difficulty of foreseeing a priori 

the exact volume applied and the durability of the components. 
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 Participants would add/modify 24/7 technical assistance, less use or better 

protected electronic components and variable air flow rate. 

According to the second session’s results on the ASSESSMENT aspect, the use of the 

OPTIMA IPM system will: 

 Positively influence the probability and severity of labour accidents and dangers to 

workers’ health when preparing or applying PPPs. 

 Probably increase the need for more qualified and specialized workers. 

 Positively influence the employment rate in [Italy], negatively in [Spain] and 

neutrally in [France]. 

 Positively influence the work requirements in terms of physical mental stress. 

 Most likely not affect the diversity and equal opportunities among workers, with a 

few negative worries arising mostly in [Spain]. 

 Positively influence the restrictions to normal activities in the neighbouring areas. 

 Positively influence food safety and ecosystem health due to lower dependency on 

chemicals PPPs. 

 Positively influence crop production costs due to reduced use of chemical PPPs in 

[Italy] and [Spain], negatively in [France]. 

 Positively influence carcinogenic and non-carcinogenic risks to human receptors. 

As general remarks on the system: 

 [Italy] Participants are concerned about the combined use of bio and synthetic PPPs, 

they do worry about the cost of the sprayer and do expect issues on its reliability. 

Field operations/trials are needed in order for them to better understand its 

features. The project should also equally focus on the economic, efficacy and 

environmental aspects. 

 [Spain] The smart sprayer is considered to be very interesting, as long as it comes to 

an affordable price. Positive to reduce the amount of PPPs and use of bio-PPPs as 

long as their efficacy is proven. Prediction of the disease (combined DSS and EDS) is 

the highlight. 

 [France] The DSS, coupled with the EDS is definitely a foundation for the IPM 

strategy for the control of the disease. Growers would like to improve their 

knowledge and practices through the design of a complete DSS tool and so, they are 

interested on the OPTIMA project developments. 

5.3 Third session 

The findings of this session are presented on an IPM system component basis and 

therefore, in 4 distinct sections as follows: DSS, EDS, PPPs and Smart Sprayers. The 

evaluation was carried out in a scale of 1 to 100. Here too, the distinction per country/case is 

done by presenting the respective country in brackets (e.g. [Spain]). 

The OPTIMA DSS constitutes a useful tool for the farmers, however, several 

improvements are needed in order to compete with existing solutions as the DACOM IPM in 

[France] and the tool provided by the Piemonte Regional Administration in [Italy]. The time 

series module was voted moderately useful and easy to understand with average score of 

67%. The 3-hour projection received moderate scores in [Italy] (64%) and [Spain] (56%) but 
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relatively high in [France] (80%). The infection switch module was globally deemed practical 

enough with an average score of 70%. Participants believed that the categorization of the 

infection probability as it is (No risk, Low risk, Medium risk, Maximum risk) and the infection 

probability projection on the calendar (after you select a specific location) are very useful 

and sufficient with average scores of 82% and 85% correspondingly. The overall map 

projection/user experienced was voted adequate (80% avg.) but on the other hand, the DSS 

results were voted moderately adequate with an average score of 66%. Participants thought 

that the tool apart from being translated needs to be furthermore tested, in order to 

improve its accuracy and reliability. Regarding the [French] case, participants commented 

that it is imperative that the model takes into account the crop stage and irrigation scheme. 

The OPTIMA EDS received very positive feedback, however, the necessity for it to be 

further tested and validated under different disease pressure conditions was noted. The 

need for its ability to detect humanly invisible symptoms was globally highlighted with a high 

percentage (87% avg.), as in most cases the protection is preventive or at the very early 

stages of the infection. Participants at [Italy] and [France] appeared very positive (80%) in 

trusting the EDS if it detected an infection while there were no visible symptoms, while end-

users in [Spain] seem to hardly trust it, respectively voting for 41%. The majority of the 

participants would greatly value some feedback from the EDS, meaning that it would be 

positive if it had the ability to communicate its findings not only to the DSS but also to them, 

if they would like so. Participants in general seemed hesitant to operate a computer based 

camera system, voting an average of 57% about willing to do so. The robustness of the 

system received moderately high scores, achieving an average of 73%. Farmers in [France] 

seemed very willing to invest on the system (88%) while the results in [Italy] (64%) and 

[Spain] (60%) were clearly lower. Finally, end-users would like the system to offer higher 

accuracy rates and to be capable to carry out the scanning process automatically. 

Participants were generally positive towards biological or combined Plant Protection 

Products, given that their efficacy is proven. With an average score of 88% they globally 

agreed on including in their crop protection strategy a combination of bio-PPPs, plant 

resistance inducers and synthetic PPPs, after all, participants in [France] are already applying 

a combined strategy. On the other hand, farmers in [Italy] and [Spain] seemed hesitant in 

consulting a DSS for the applications of bio-PPPs / plant resistance inducers or synthetic 

PPPs. The results of the query about sacrificing some efficacy and using instead bio-PPPs and 

plant resistance inducers being able to control several diseases at the same time received 

moderate score, with a representative average of 63%. On the other hand, farmers strongly 

believe that the use of these products will give an added value to their final products and are 

available to execute a few (2 to 3) extra applications. The majority of the worries focused on 

the efficacy of these products in comparison to the current solutions (especially under 

severe infection conditions), as no adequate data is existent or has been communicated to 

them, yet. 

Smart Sprayers received plenty of positive feedback from the end-users in [Italy] 

and [Spain], despite the fact of them being prototypes. The user-friendliness of the sprayer 

received a moderate average score of 75%. Spray deposition and coverage on the target 

seemed adequately satisfying, achieving an average score of 77% in the two countries. 

Corresponding was their satisfaction on the reduction of PPPs use, having given that aspect 

a score of 79%. Moreover, participants were highly satisfied with the results in reducing 
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spray drift and ground losses, providing an average score of 91%, while deeming the canopy 

detection and the variable rate spraying system highly important (85% avg.). Participants in 

[Italy] and [France] were positive in adopting the smart sprayer in terms of economical 

returns (73%), while participants in [Spain] were hesitant regarding the likeliness of them 

adopting it, setting the relatively low score of 43%. Farmers in general trusted the smart 

sprayers’ performances (79% avg.) and were confident that they can reduce the 

environmental impact in comparison to conventional sprayers (77% avg.). All participants 

were particularly interested in the adjustment of the spray volume according to the canopy 

density. Farmers in [Italy] and [Spain] were worried about the final cost and the durability of 

the smart sprayer components. 

  



OPTIMA      Del. 1.2 

   Page 64 of 72 
 

Annex 

Table 2. First session’s cards (EN). Cards were translated to the respective for each session 
languages. Details were adapted as well (e.g. 3 different crops and 2 types of sprayers). 
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Table 3. Translated cards. 
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Table 4. Pictures from the first session in Italy (a, b, d) and Spain (c, e). 

 

(a) 

 

(b) 

 

(c) 
 

(d) 

 

(e) 

  



OPTIMA      Del. 1.2 

   Page 70 of 72 
 

Table 5. Pictures from the 3rd session in Spain (a-f) and Italy (g-l). 

 

(a) 

 

(b) 

 

(c) 

 

(d) 
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(e) 

 

(f) 

 

(g) 
 

(h) 

 

(i) 

 

(j) 
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(k) 

 

(l) 

 

Table 6. Produced focus groups’ videos from the 3 sessions in the 3 counties. 

Country YouTube video URL 

Italy https://www.youtube.com/watch?v=9Klx2EYuqgU 

Spain https://www.youtube.com/watch?v=VwsItGZATqI 

France https://www.youtube.com/watch?v=3tu87eGqb2g 

 

https://www.youtube.com/watch?v=9Klx2EYuqgU
https://www.youtube.com/watch?v=VwsItGZATqI
https://www.youtube.com/watch?v=3tu87eGqb2g

	1. Introduction
	2. First Session
	2.1 Methodology
	2.2 Member Composition
	2.3 Session 1 Results
	3. Second Session
	3.1 Methodology
	3.2 Member Composition
	3.3 Session 2 Results
	4. Third Session
	4.1 Methodology
	4.2 Member Composition
	4.3 Session 3 Results
	5. Findings
	5.1 First session
	5.2 Second session
	5.3 Third session
	Annex

